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AN EXPERIMENTAL STUDY OF OBSERVATIONAL 
ATTITUDES 


By O. D. Anprerson, Cornell University! 


The importance of the exact state, temper, and condition of 
the psychological observer has long been realized. It is now gener- 
ally understood that the results of descriptive, as well as of psy- 
chophysical, experimentation must carefully take into account the 
precise way in which the observer conceives of, and enters upon, 
his task. Furthermore, the experimenter cannot safely assume 
that his Os actually adopt and constantly maintain the experi- 
mental posture which is called for in the formal instruction. In 
the first place, certain self instructions inevitably color the per- 
formance (e.g. “I am easily distracted in this sort of experiment,” 
“T must find a difference between those sounds’’). And again, the 
occasion or setting itself always instructs (‘That ‘s’ obviously 
calls for transposition.” ‘‘The light went off too suddenly”’). 
That is occasional instruction. It is very insidious and powerful. 
It may have a greater effect upon the functional outcome than the 
formal instruction itself. Either the ‘self’ or the ‘occasional’ form 
may be related to a variety of attitudes and may lead on to a 
consequent diversity of experimental results. 

We shall understand by observational attitude, in this context, a 
way-of-taking a task and a mode-of-adjusting oneself to an ex- 
perimental setting.2 It may involve anticipation or intent, and it 


*Accepted for publication July 1, 1929. 

1From the Psychological Laboratory of Cornell University. The research 
was directed by Professor Bentley. 

2Not Bewusstseinslage, therefore, and{not bodily disposition under automat- 
ized performance. 
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will presumably rest, in part, upon O’s comprehension of the 
formal instruction and, in part, upon any kind of non-formal in- 
struction or hint which arises from the O himself and from the 
occasion. Ultimately, of course, the observational attitude will 
have one strong root in the past history of the organism; but we 
shall try to discover and to describe the attitudes themselves 
through direct inspection and report and not substitute for them a 
doubtful and speculative explanation of them in the loose terms 
of ‘past experience,’ ‘habit,’ ‘habituation,’ ‘perseveration,’ and 
‘conditioning.’ 

In daily life also we are constantly taking objects or situations in various 
ways. Certainly the engineer’s view of a landscape is different from that of the 
artist, and the difference lies precisely in the way-in-which the landscape is 
‘taken.’ The common expression ‘I take it that you mean so and so’ points to 
the same fact. The organism is continually being instructed and charged 
toward execution. Examples are readily found in the laboratory. Observers 
are directed by instruction to do certain particular things, to survey now one 
aspect of experience, now another. Stimulus objects may, e.g. be taken as 
material things, as objects of desire, as pleasant or unpleasant, and so on. 

The influence of instruction and attitude upon report has been noted by 
investigators of sensory discrimination, judgment, perception, association, 


feeling, thought and action, and of the administration of mental tests. Some- 
times the attitudes have been taken just as they spontaneously appear and 
sometimes they have been experimentally induced.* We began our research 
by securing detailed reports without specific instruction regarding them. Thus 
we proceeded to clear the way for a more exact and exhaustive description and 
classification (Part I). Then we sought to ascertain the effect upon functional 
performance of each kind of attitude taken separately (Part IT). 


THE EXPERIMENTS 

In Part I our Os were presented with colors and tones and 
were orally directed to note and to characterize both the initial 
way-of-taking experience and also any change in this mode which 
might occur during the period of perception. The meaning 
which we attached to ‘way-of-taking’ was made plain to each O 
in informal discussion. The stimulus-objects consisted of single 

8For literature and discussion see M. Bentley, The Field of Psychology, 
1925, 384 ff., 452, 505, 533 ff.; E. B. Titchener, Experimental Psychology of the 
Thought Processes, 1909, 80 ff., 85 ff., 120 ff., 127, 158, 161 ff.; O. F. Weber and 


M. Bentley, The relation of instruction to the psychosomatic functions, Psychol. 
Monog., 35, 1926, (no. 163), 1 ff.; M. A. May, The mechanism of controlled 
association, Arch. of Psychol., 1917, (no. 39), 4 ff. 

‘The Os were Mr. D. T. Griffin (G), assistant, and Miss E. R. Moul (M) 
and Mr. G. L. Freeman (F), graduate students in the Department of Psy- 
chology. All were experienced in observational technique. 
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colors, colored pairs, distorted color-forms, single tones, bi-tonal 
complexes, and rhythmical tonal sequences. The attitudes re- 
ported readily fell into distinct types. A list of these types, with 
a characterization of each, was later placed in the hands of each 
O, in order that he might verify it in subsequent experiences. 


In Part II the Os were directed before every series to adopt 
some particular attitude that had appeared in their reports of 
Part I. In order to determine the effect on performance of the 
adoption of a particular attitude, the Os were further directed 
carefully to note their experiences during the presentation of the 
object, a colored geometrical form pasted on colored backgrounds 
or a rhythmical succession of tones which was suggestive of a 
musical theme. 


Apparatus and setting. The general conditions were the same in Parts I 
and II. All colors were presented under film-color conditions in a dark room. 
The apparatus was adapted from that described by Martin.’ It consisted of a 
double screen of scotch gray cardboard, 36 x 56cm. The cardboards were set 
parallel at one end of a table and 18 cm. apart. In the center of each was a 
circular opening 6.5 cm. in diameter through which cards of color, placed in a 
holder 1 m. beyond the more distant screen, could be viewed. O sat at a dis- 
tance of 2.5 m. from the colors which he observed. The circular visual field, 
which was exposed by means of a cardboard shutter placed between the open- 
ings of the double screen, was 19 cm. in diameter and was directly illuminated 
by two 100-w. daylight lamps, one on either side of the field and 25 cm. from it. 
Constant illumination was assured by a variable rheostat and voltmeter in the 
lamp circuit. The voltage was maintained at 87 volts. The circular field of 
color appeared in a homogeneous lightless setting. A chin-rest, with black 
hood attached, kept the position of the head constant with respect to the field. 

The tones were produced by two audio-oscillators. One was of the multiple- 
pitch type, with a range of 450-4600 cycles a sec. The instrument was cali- 
brated for frequency by equation with standard tuning forks. An added stage 
of audio-frequency amplification, consisting of a Silver Marshall No. 220 
audio-transformer and a CX-301-A vacuum tube with 90 volts on the plate, 
was used to supply a Farrand oval-cone loud-speaker. Adequate control of 
the intensity of the tones was obtained by varying the bias upon the grid of 
the amplifier tube with the aid of a 3000-ohm variable rheostat inserted in the 
C-battery circuit allowing a maximal bias of 22.5 volts. A voltmeter in this 
circuit permitted accurate reading of the negative grid bias. It is known, of 
course, that the degree of loudness of a particular tone with this arrangement 
will increase regularly as the grid bias approaches normal for the plate-voltage 
employed (in the neighborhood of 3.5 volts for the plate voltage, in this case). 


5M. F. Martin, Film, surface, and bulky colors and their intermediates, 
this JouURNAL, 33, 1922, 454. 
‘For a diagram of the circuit see F. A. Pattie, this JourNAL, 38, 1927, 44. 
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This type of oscillator does not produce an entirely pure tone. For this 
reason, the wave form of each frequency was observed by means of an oscillo- 
scope to obtain those frequencies which approximated purity. The frequencies 
were 640, 768, 896, 1024, 1280, 1536, 1792, 2048, 2300 and 4096 d.v. 

The loud speaker was screened from O by a black cloth curtain and card- 
board sheets were tacked to the edges of the table to prevent visual distrac- 
tions. O sat at one end of the table facing the loud speaker at a distance of 
50 cm. 

The other oscillator was of the tuning-fork type (No. 213, General Radio 
Company) and of a frequency of 1000 d.v.?. The instrument was used through- 
out the experiments at medium intensity. The oscillator was enclosed in a 
sound-proof container in an adjoining room, the tone being transmitted by 
means of an ear-phone suspended directly before the loud speaker. 

Every frequency chosen from the range of the multiple-pitch oscillator was 
equated as to intensity with the tuning-fork oscillator. This was kept constant 
for the tones of the former instrument by proper adjustment of the grid bias 
of the vacuum tube-oscillator before sounding the tone. 

The control-switches of both instruments were on a single switchboard in 
the experimental room. Two keys of a Zimmermann multiple-reaction switch, 
one in the loud-speaker circuit and the other in the ear-phone circuit, provided 
a convenient keyboard which enabled F to obtain a single tone from either 
oscillator, or else tones from both were sounded simultaneously or in rapid 
alternation. 


Part I 
Series i and ii. The design of the experiments of Part I, it 
will be remembered, was to set up such experimental conditions 
as would permit the study of a wide range of attitudes in the 
common observational setting of the laboratory. Accordingly, 
we chose to make our conditions as simple as possible from the 
point of view of the observer, a plan followed in all our series. 


Stimulus objects. The objects chosen for the initial series consisted of single 
film colors and single tones produced by the vacuum-tube oscillator. For 
Series i; reddish yellow, yellowish green, yellowish red, yellow, purple, green, 
blue, red, violet, orange, greenish yellow, and greenish blue presented in order.*® 
For Series ii; the order of tonal frequencies was 2048, 896, 1536, 768, 1024, 
1280, 2300, 1792, 4096, and 640 d.v. The stimulation-period was ro sec. for 
the members of both series. 

Instructions. The formal instruction read at the beginning of every ob- 
servational hour was as follows for Series i. 


“At the signal ‘now’ you will be presented with a visual stimulus object. 
Observe carefully your initial way-of-taking the visual object. Watch care- 


7For description see H. M. Halverson, this JouRNAL, 38, 1927, 2 

‘Hering colored papers were used throughout the experiment. Rue’ Stoelting 
numbers for the series, in the order in which they appear above, are 4, 7, 2, 
5, 15, 9, 13, 1, 14, 3, 6, II. 
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fully for any change or shift in the nature of this attitude during the course of 
the experience. Characterize the initial attitude and any shift occurring in 
it in as great detail as possible.” 


The formal instruction was the same for Series ii, except that the word 
“visual” was changed to “auditory.” 

It was made clear to the Os at the outset that they were not to attempt to 
report vagaries or hypotheses, that they were to give a clear and full account 
of precisely what happened prior to and during the period of stimulation, and 
to include in the report any anticipative hints and any form of reinstruction 
that might occur. The Os worked without knowledge of the experiment other 
than the information contained in the formal instruction and implicit in the 
experimenter’s informal elaboration of the conditions. 


Results. A total of 263 reports was obtained from the three 

Os in Series i and ii. Careful analysis of these reports reveals the 

fact that the Os do not maintain a constant attitude prior to and 

during the period of stimulation. Various shifts and modifications 

of the initial mode occur during the 1o-sec. It was found that 

the various attitudes could be naturally arranged under the 

following six general types: 

Attitude A. Casual survey of objects; 

Attitude B. Inquiring survey of objects; 

Attitude C. Critical survey of observer as observer; 

Attitude D. Critical, particularizing survey of objects; 

Attitude E. Personal valuation of objects as pleasant or unpleasant, agreeable 
or disagreeable, and the like; 

Attitude F. Impersonal valuation of objects as conforming or failing to 
conform to some conventional standard. 


(1) Characterization of Attitude A: Casual survey of objects. 
Under this attitude the O simply apprehends the object. It isa 
passive, casual or indifferent looking-at or listening-to something 
as a visual or an auditory object. Color is taken as “simply some- 
thing out there to be looked at,’ “simply as a disk of color out 
there,” as ‘‘a ball of fire,” ‘‘a setting sun,” “the washed-out yellow 
one,” and the like. Tone is taken as “that tonal object out there 
in front of me,’ as “a telephone wire sound,” ‘“‘the whistle of a 
radiator,” “the sound of a stringed instrument,” “the sound of 
a saw mill,” and the like. 

The objects fall into two fairly distinct classes, generic and 
specific. Color or tone taken as “simply something out there” 
is an object of a different order from a color or tone regarded as 
“a ball of fire’ or as “the whistle of a radiator.” In the former 
case the object is of a general kind or pertains to things of the 
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same group or class; e.g. a visual or auditory ‘something’ indicates 
merely that the experience lies within the sphere of visual or audi- 
tory objects. In the latter case the object is specific; 7.e. it is not 
simply ‘something’ visual or auditory, it is rather a particular 
object. Characteristic reports serve to illustrate both the general 
characteristics of Attitude A and the distinction between generic 
and specific objects. 


M: Generic object. {Series i, 4°] The visual experience first came as a round 
something out before me. [Series i, 2] The first attitude upon the visual pre- 
sentation is very general. I took the thing as something out in front of me, not 
specific as to color or to object. [Series 11, 3] Then I heard the sound. It was 
neither tone nor noise. It was a drab, dull sort of experience of hearing a 
sound out before me. [Series ii, 6] Neither agreeable nor disagreeable. One 
takes it for granted and doesn’ t care. After a term of casua ly noting this 
sound, ideas came in. 

M: Specific objects. [Series i, 1] This didn’t last more than an instant when 
I shifted very quickly to the object attitude. It is that orange color that does 
it. It becomes a setting sun or a ball of fire. [Series i, 7] The thing was simply 
a pale ball out in front of me. [Series ii, 2] It meant ‘the familiar sound of the 
tuning up of a stringed instrument. [Series ii, 10] How like the whistle of a 
stove or a radiator! 


F: Generic object. (Series i, 1] The first thing that seems to happen when 
that color is presented is a very clear knowledge of it as color. [Series 1, 7] The 
initial attitude was fairly neutral, non-specific, a looking for something to come 
out in front of me. Some sort of mental jotting to take it passively. The 
color was recognized as yellow. [Series ii, 5] The initial set was perceptive. 
It was projected out there. No personal reference except ‘I perceiving some- 
thing out before me.’ [Series ii, 7] Indifferent and neutral toward the sound 
throughout. It kept at some distance from me. I could point to the meaning 
out there beyond the screen: ‘a sound out there.’ 

F: Specific object. (Series i, 5] Recognition plays a great part in the initial 
way-of-taking the color. ‘Yes: this is the washed-out yellow one’ came at 
once. [Series i, 9] Soon I did seem to get my bearings and the first and definite 
meaning that came referred to the object in and for itself. It was ‘That is 
marine blue.’ [Series ii, 1] A good deal of verbal comment in this experience, 
such as ‘It sounds like a saw mill.’ [Series ii, 3] The attitude remained per- 
ceptive throughout. Almost immediately it was the sound of an electric motor. 


G: Generic object. [Series i, 4] At the beginning I took the object in quite a 
i attitude, simply as something out there to be looked at. [Series i, 11] 
he ——— out there was simply a bit of visual stuff to be looked at. [Series 
ii, 4] There was, I should say, a passive attitude, more passive and less intent 
than the phenomenological attitude. There wasn’t the sort of familiarity with 
this tone as in the last period, nor was there the attempt to recognize it specifi- 
cally. It was more ‘That tonal object down there in front of me.’ [Series ii, 8] 
After that I believe my attitude was one of watching and observing the sound 
as it went on. 

G: Specific object. [Series i, 3] At first a disk of this particular sort of orange. 
[Series i, 10] I first took the color as representing the blue of a bright night sky. 
[Series ii, 1] After the beginning when it was reed-like, it was much more like a 
telephone wire than any I’ve heard. [Series ii, 10] There was some idea of an 
instrument operating there. The tone started and went on like a drill, which 
comes down with a ping-and-go, on turning very rapidly. 


*The number following the series designates the stimulus object. 
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Anticipations or expectations of the coming of the visual or auditory objects 
are frequently found in the reports; chiefly anticipations of generic objects. 
Generic objects: 

M: [Series i, ha The initial attitude (before visual object was presented) was 
highly non-specific. I wasn’t set to take it any particular way. [Series ii, 7] 


The initial attitude was very unspecific. It meant ‘waiting for something.’ 
Even waiting-for-something was a clouded sort of thing. 


F:; (Series i, 5] I expected to see a color of some kind. [Series ii, 10] The 
initial set was perceptive. A definite reference out in front of me. A definite 
set to hear something out there. 


G: [Series i, 11] I was of course in the position required, » Ganing directly in 
front of me. [Series i ii, 11] There was before the sound started what one might 
call an attitudinal anticipation of it. 


S objects: 
M: (Series ii, 9] The set to observe was rather highly determined, extending 
to the kind of sound I’m going to hear. 


F: [Series i, 5] For some unaccountable reason I rather expected a green 
color to be shown. [Series ii, 5] There was a sort of meaning that ‘Oh yes, it 
will be another like the preceding.’ 


G: [Series i, 6] I sat here with my chin in the chin-rest and was looking for 
something nice and rich. [Series ii, 8] The way it came at first surprised me. 
If I was predetermined in any way I was disposed to consider it as a musical 
or potentially musical sound. 

(2) Characterization of Attitude B: Inquiring survey of objects. 
As in Attitude A, O concerns himself in Attitude B with the ob- 
ject-character of experience. But under this attitude he is a more 
active, participating observer. He is on the alert to determine 
what object the color or tone is, what object it is like or what it 
means. The attitude is primarily one of searching or looking 
about, e.g. for the name of the color or the kind of sound. O is 
above all asking such questions as “what are you or what are you 
like?” This type is principally distinguished from the preceding 
through the fact that in Attitude A there is no overt searching or 
inquiring; the object arises spontaneously and is casually noted. 
The search explicit in the present type is in many cases fleeting 
and transitory in nature, and is rewarded almost immediately 
by the appearance of an object, in which case the attitude changes 
to Type A. 

M: [Series i, 7] I looked to see the kind of object, the color, etc. [Series i, 
10] After this attitude had spent itself there was a quick shift that I could ob- 
serve as a shift but could not have characterized at the moment. I couldn’t 
get hold of it more than to say that it was different. It was a kind of taking- 
the-experience-as-object. It was more like an attitude of trying to see what 
the thing was. [Series ii, 3] Something new entered with this shift, a jerking 
up of myself to look at the experience and to see what it was like and what it 


was. [Series ii, 9] I looked again at the tone, not exactly with the idea to analyze 
but rather to see what it was like as a whole. 
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F: [Series i, 2] Curious! There is a certain strangeness to the pattern as it 
arose out there. Simply means that that is an unfamiliar color and I ask ‘is 
it red or is it purple?’ [Series i, 11] The initial way-of-taking experience was 
perceptive in character. I simply wanted to see what it was like. It was an 
inquiring sort of preparation. [Series ii, 2] The initial set was perceptive just 
to see what the thing was and no determination to value it. Almost immedi- 
ately there was the meaning “That is a very funny sound.’ [Series ii, 3] The 
perceptive set is simply a realization that I’m to see what it is. 


G: [Series i, 6] After that there was a change that could be characterized as 
a set. It might be called a hunting attitude. I had the feeling that the color 
meant something, belonged to something. There was a questioning, a what- 
is-it sort of feeling. I asked in subvocal speech ‘Is it apple green?’ and the 
answer came ‘no.’ [Series i, 8] And there was too a sort of searching but not an 
overt searching, not a searching accompanied by obvious kinaesthetic change 
but one for a more precise notion of the nature of the exposed phenomenon. 
[Series ii, 3] There was something indicating that I knew that there was some 
sound, some object, meaningful sound, like this. But I couldn’t quite get what 
it was. [Series ii, 7] This latter situation seemed to be a looking for some way 
to take the sound as object. The only thing that came was the word ‘wire’ in 
subvocal speech. 


(3) Characterization of Attitude C: Critical survey of observer 
as observer. 

The observer here is on the alert in surveying or critically 
scrutinizing himself as an observer in the experiment. He wants 
assurance that he is “‘properly set” or is “ready to observe” or 
that he is following out the command contained in the formal in- 
struction. He feels his responsibility as an observer to carry out 
to the best of his ability the task which has been set him. This 
attitude breaks in upon the course of the experience which is 
bound up with the experimental stimulation, and it temporarily 
blocks that course. What the observer does, then, is to hark back 
to the requirements of the formal instruction and reformulate 
what he isto do in carrying out the original task. 


M: [Series i, 1] It (a neutral, lethargic attitude) lasts only an instant. 
Somehow the general set for observation crowds it out. It is as if I feel that I 
ought to be doing something with the visual experience and this neutral atti- 
tude is an admission that I’m not. There is a sort of re-organization of the 
general observational set that is similar to what one has had just before, or at 
the moment that the visual experience begins. It is this re-organization that 
is the matrix out of which the object-attitude that follows develops. [Series i, 9] 
During the time I was not observing at all. Then gradually, how or from where 
I don’t know, my old observational attitude returned. I realized what I was 
doing and what I ought to be doing. [Series ii, 2] The initial attitude was very 
undetermined. I wasn’t even set for auditory experience. I knew that I 
should have been. At the time, if questioned, I could have told what my set 
ought to be. I couldn’t seem to get worked up to the level of what the instruc- 
tion required. [Series ii, 6] Then came a jerking up of experience. I realized 
that I was supposed to be observing this. I ha the disagreeable feeling that 
I wasn’t attending to the matter in hand. Then I became more critical of my 
own way-of-taking these things. 
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F: [Series i, 2] There was an additional self-instruction that ‘You are to do 
the right thing this time.’ [Series i, 7] I wasn’t as highly ~-genge this time in 
the initial moment. Perhaps I didn’t follow the instruction. . Somehow it 
immediately seemed that I should have been set for the object. ’ ‘The fact that 
I had allowed myself to relax into a more passive set disturbed me for a mo- 
ment. [Series ii, 2] There was a sort of additional self-instruction to listen 
attentively and possibly also a self-instruction not to let the mood color the 
experience. [Series ii, 5] My initial set wasn’t of the best that time. In com- 
mon-sense speech I mean that I had not as yet come to center my attention on 
the sound. During the course of the experience I did sort of pull myself to- 
gether. With this the sound became highly focal. 


G: [Series i, 7] At the same time it occurred to me that it was about time I 
took this really to mean something. [Series i, 8] In a way it was a stage of 
>. an abortive state, too, knowing that something is to be done and still 
it isn’t. [Series ii, 4] There was a sort of slipping or half-way slipping into my 
laboratory attitude, but I managed to save myself. [Series ii, 5] Just after the 
signal ‘now’ I made a slight movement of one of my arms and just then the tone 
came and, as it were, caught me in the act. 


(4) Characterization of Attitude D: Critical, particularizing 
survey of objects. This attitude is one under which the observer is 
on the alert carefully and critically to scrutinize the colors or tones 
presented. It is the attitude par excellence of the descriptive 
psychologist, being an attitude to observe the character of a given 
experiential phenomenon for the purpose of giving as careful and 
as accurate a descriptive account of it as possible. O characterizes 
or notes particulars, and, in some cases, attempts an analysis of 
the object. With respect to colors, the attitude involves a watch- 
fulness for changes in brightness, chroma, texture, penetrability, 
shape, richness, glow, and the like. As for sounds, it involves 
a noting of such characteristics as pitch, denseness, brightness, 
size, shrillness, intensity, softness, thinness, insistence, and the like. 


M: [Series i, 6] But my attitude had become more critical than the one I 
had termed common sense. . . . The individual features of the pattern stood 
out, especially the color, dimness and size. {Series i, 7] Under this analytic 
attitude I noted the quality, i.e. the tint and the texture of the color and shad- 
ings within it. {Series ii, 4] I analyzed the sound in terms of its pitch char- 
acter, its localization, its size (by which I mean how concentrated it was), etc. 
{Series ii, 5] Compared it with the preceding in pitch, and intensity and sweet- 
ness and tone color. 


F: [Series i, 2] At first_a change of experience was referred to the stuff out 
there, to the stimulus. To speak of it in meaningful terms, the color looked 
richer, more glowy and lively, a sort of scintillating experience. [Series i, 4] 
The whole pattern of experience was projected out there in front of me. It is 
true that at times there was a slight darkening around the edge of the color 
quality, becoming the limits of it, tending to become brighter and then to 
recede, then all becoming the same ‘brightness. [Series ii, 5] There seems to be 
some characteristic of the sound itself which is a condition for a shift in atti- 
tude. I have characterized it in terms of insistence, brightness, softness, loud- 
ness, smoothness, harshness, etc. [Series ii, 9] The attitude shifted almost im- 
mediately to participation. I became quite interested in the fine, thin, soft note. 
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G: [Series i, 8] Although the shape of it didn’t seem a positive matter until 
the idea of stating it came, as the exposure continued parts of the field varied 
and the nature of the blueness became less luminous chiefly around the outside. 
[Series i, 10] There was during most of the exposure a fluctuation in dullness 
near the center of the disk and a fluctuation in size of the somewhat poor blue 
spot out there. A little after this had begun there were also changes around 
the inner edge of the disk—changes in chroma, I believe. [Series ii, 5] Still a 
bit later I began to take the sound as having more than one pitch reference. 
The tone now seemed to have, as well as its originally-noted pitch, another 
considerably higher, smaller, and I think relatively more dense. [Series ii, 8] 
I don’t believe a thing came into that except the sound itself, its character and 
its variation—a high bright, almost shrill, small, pow. clear-cut tone. Al- 
though I first took it as a change in pitch, on second view it seemed that it had 
simply withdrawn in itself, getting less volumic. 

(5) Characterization of Attitude E: Personal valuation of 
objects as pleasant or unpleasant, as agreeable or disagreeable, and 
the like. Under this attitude the survey of objects is valuative. 
The colors or sounds, and, in some instances, characteristics of 
them (see Attitude D), are pleasant or unpleasant, agreeable or 
disagreeable, pleasing or displeasing or they are liked or disliked. 
They are found to be interesting or uninteresting, and, not in- 
frequently, annoying or disturbing. Adjectives such as enjoy- 
able, pretty, nice, sweet, rich, vibrant, corking, horrid, terrible, 
draggy, and dull, are applied to the objects to indicate experiences 
of an affective kind. 

The commentaries consistently point to the fact that the valu- 
ation as pleasant or unpleasant, etc., is essentially based upon 
experiences of an affective nature which occur to a particular 
individual at a particular ‘now,’ and is not a valuation made with 
the aid of standards or criteria obtained from past experience and 
bearing a conventional or social significance. Pleasantness or 
unpleasantness is my pleasantness or unpleasantness. It is the 
way-in-which I feel. It is an occurrence within experience which 
indicates the trend or direction or, so to say, the ‘whitherness’ of 
my own psychophysical processes at a particular moment. 

M: [Series i, 3] It was a weak kind of affection, not much more than the 
meaning of ‘its a rather soft, pretty sort of color.’ [Series i, 4] The very weak- 
ness and dullness of it became unpleasant. [Series i, 10] Under the affective 
attitude it comes as something pleasant, i.e. more simple. It takes me all at 
one time. [Series ii, 1] I found myself enjoying it and at the same time I had a 
feeling of surprise that it was so vibrant. [Series ii, 2] I said to myself ‘Why! 
I like that.’ It was bright and vibrant and had a good deal of color and richness 


to it. When I give these adjectives I’m not analyzing. These words all refer 
to the pleasantness of tone. 


F: [Series i, 1] Immediately the shutter went up I found that I was per- 
ceiving with a bias as I said ‘I don’t like that’ before the redness impressed me. 
And this is one of those experiences you don’t question. You simply don’t 


OBSERVATIONAL ATTITUDES 355 


like it. [Series i, 2] This background somehow tones the color-experience. It is 
found in this case to be a pleasant color-experience. My general way-of-taking 
the color seems to be open and receptive. [Series ii, 2] It struck me as being a 
bit pleasing to the ear at first. [Series ii, 4] It was no longer a sound experience 
but an unpleasant sound experience. [Series ii, 8] The experience was more 
than a loud sound. It was first of all an unpleasant sound. 

G: [Series i, 3] In taking the disk as ‘that sort of color,’ there was an impli- 
cation of approval that this particular thatness was pleasing. I can say now 
that in the pleasantness were involved the penetrability, the glow-likeness and 
the luminous character of the color. [Series i, 8] Its mellowness and penetra- 
bility are pleasant. [Series i, 12] My first reaction was ‘isn’t that perfectly 
corking’—7.e. as to color and texture it was highly pleasing. [Series ii, 1] After 
the first and reedy part of the sound, the question of affective value occurred 
to me and it pam that the reedy part should have been pleasanter than the 
sound at the moment. [Series ii, 2] It was a relaxed and thus pleasantly-toned 
experience. [Series ii, 6] I should say that my attitude throughout was a 
rather pleased attitude. 


Anticipations of experiences grouped under this type are reported very 
rarely, never by G. 

M: [Series ii, 1] My initial attitude . . . was a rather specific determination 
for a particular kind of sound. This particular kind of sound that I was waiting 
for was that squeaky, rather colorless, radio-quality of sound. 

F; [Series i, 4] I think I perceived with a bias this time. I’m somehow not 
as neutrally disposed to the object as before. Immediately the thing was 
presented there was the meaning ‘I don’t like that as well as.’ 

(6) Characterization of Attitude F: Impersonal valuation of 
objects as conforming, or as failing to conform, to some conventional 
standard. The reports obtained from Series i and ii indicate that 
the colors and tones were valued not only as pleasant or un- 
pleasant, but also as beautiful or ugly, and the like. The Os 
throughout the observations were constantly attempting to char- 
acterize the attitude under which the objects were taken as 
beautiful or ugly. They referred to this attitude as aesthetic. 
They ‘felt’ that there exists a difference of some kind between this 
way-of-taking experience and that of the affective type, but they 
found themselves unable adequately to characterize that differ- 
ence. Perusal of the reports reveals the fact that this characteriza- 
tion was extremely difficult. 

Reports indicating valuation of an aesthetic type give at the 
same time instances of the difficulty referred to above. 

M: [Series i, 1] I don’t know what actually happened when I looked at the 
shape but I shifted into an affective attitude. I came very near to the aesthetic 
while looking at the perfect roundness of the color. [Series i, 2] Sitting here I 
was lost in simply looking at the beautiful thing out in front of me. [Series i, 4] 
This aesthetic feeling is weak; yet it was definitely not neutral but was on the 
side of ugliness rather than beauty. [Series i, 10] I would call this attitude 
aesthetic rather than affective. It is hard to get at the difference that I feel exists 
between the two. Many ideas of all kinds enter into the aesthetic. Ideas per- 


taining mostly to the color. To be specific, I take this blue as the commonly- 
used color for paintings of the sky and of madonnas. The color somehow 
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places the object in the realm of the artistic. [Series ii, 5] It became pleasant 
and it suggested ideas of smoothness and evenness and sweetness. But I don’t 
know whether to call it affective or aesthetic. I’m not sure of the difference 
between these two. I think if forced to one expression I would call it aesthetic. 
And this is my reason. I think of affective experience as something very in- 
timately bound up with myself while aesthetic is something that I contemplate 
from a distance and the pleasantness is in myself as I contemplate the ex- 
perience. 


F: [Series i, 10] All that I was aware of was that quite suddenly the ex- 
perience did have a definite meaning. The term aesthetic or affective would 
apply; The meaning still referred out beyond me to the color, the meaning of 

at’s a lovely thing.’ [Series i, 11] There was hardly a second after I saw 
the color before a very marked shift occurred in this attitude. In fact I was 
hardly aware of the purple meaning before I had the other and more pro- 
nounced meaning ‘That is perhaps the most lovely thing I have seen yet!’ 
There was a lot of imagery coming in after that, recalling a purple dome and 
imagery of a somewhat similar colored experience of the past. [Series ii, 6] But 
then I became interested and valued the sound. I simply open the door, as 
it were, to a great number of aesthetic inter ogee which spread over and 
color the sound-experience. [Series ii, 8] This was hardly the meaning of 
‘pleasant sound!’ I hardly like to put the label of ‘pleasantness’ on this mean- 
ing. It’s not enough that way to be called pleasant, 7.e. as we usually use the 
term. Its more of an aesthetic, finely-colored, perceptive meaning. The 

yoy doesn’t dominate or overrun the perceptive character of the sound. 
t simply touches it and gives the meaning of ‘loveliness.’ 


G: [Series i, 2] I never took it as the wrong sort of color. After this happened, 
first I watched the shadings of the disk and then took it as clouds or reddish 
smoke. You do have a sort of ‘entelechian’ feel for a thing like this. That is, 
when I was taking it as a rather poor cloud or smoke I knew it was coming out 
right in the end. At least so it seems now. And indeed I was able to take it, 
and it was not particularly a tour de force, seeing rather gorgeous lighting 
effects above and below. I don’t know that I can describe it; but I could in- 
dicate it by pointing to something similar to it sometimes, or by saying that my 
feeling for it was such that I would call it rather gorgeous. This last attitude 
was a sort of aesthetic attitude. [Series i, 1] What I saw was a beautiful, rich, 
fiery-red disk. [Series ii, 9] It was either simultaneously with its ringing off 
or just after the whole thing ended that the idea of a musical figure came to 
represent it. This musical figure was rather general and not specific and might 
apply to such tonal relations as mi, do, sol, mi, and so on. The tone might be 
suitable for any theme whose form was of that general sort. 


Series iii, iv, v, and vi. In attempting to account for the fact 
that the Os were unable to differentiate clearly between Attitudes 
E and F, it was surmised that the difficulty might lie in the sim- 
plicity of the objects presented. It is fairly apparent from the 
reports that the attitude which the Os repeatedly refer to ‘aes- 
thetic’ is of a more complex sort than that of Attitude E, the 
affective. The latter appears to involve a relatively simple type 
of experience in which objects are declared to be simply pleasant 
or unpleasant, agreeable or disagreeable, and the like. The Os 
do not characterize it further than this. But in Attitude F it is 
apparent that the Os refer to a type of experience which involves 4 
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pronouncement of a different sort, a pronouncement which seems 
to be based primarily upon standards or criteria which bear the 
stamp of social sanction or custom. The distinction which we 
have drawn here, it must be emphasized, was, however, only im- 
plicit in the reports. With the purpose of making more explicit 
this hint of a difference we designed experiments in which objects 
of a slightly more complex character than those of Series i and ii 
were presented. In addition to this, it was thought best to direct 
the Os to note more specifically experiences of a valuational sort 
to which direct reference had been made in the reports. 


Stimulus objects. Two groups of two series each were planned and executed 
with the above design in view. In the first group (Series iii, visual, and iv, audi- 
tory), the stimulus objects were more complex than those in Series i and ii, 
while those of the second group (Series v, visual, and vi, auditory) were of a 
still more complex nature. The two series within each group were so devised 
that the visual and auditory objects were of a like degree of complexity. These 
objects were presented under the same general experimental conditions as 
before. A description of each series of objects, with the length of the period 
of stimulation in each case, is given below. 

Series iii. Combinations of two colors were exposed for 10 sec. The colors 
were pasted on cardboard so that the field was divided into equal halves. 
Each card of color was presented in such a way that one color lay above the 
other. The color combinations were (in the presentational order) reddish- 
yellow-and-violet, yellowish-green-and-purple, red-and-greenish-yellow, orange- 
and-bluish-green, red-and-orange, blue-and-greenish-yellow, purple-and-yel- 
lowish-red, yellowish-red-and-cerulean-blue, green-and-yellow, green-and-blue, 
greenish-blue-and-yellow, and 

Series iv. Bi-tonal combinations, produced by the two oscillators, were 
presented for 10 sec. The frequencies of the tones combined were (in the 
presentational order) 1000-640, 1000-896, 1000-1024, 1000-1536 and 1000-2048. 


Series v. Combinations of two colors (selected from Series iii) were exposed 
for five sec." A distortion of the spatial configuration of the circular field was 
produced by attaching a small irregularly-cut piece of cardboard to the edge 
of the circular opening in the rear screen. The result was a circular field with 
an irregular bulge. The position of this distortion was altered for each stim- 
ulus-object by attaching the piece of cardboard above, below, to the left, or to 
the right of the opening. The color combinations, with position of the distor- 
tion indicated, were (in order of presentation) as follows; reddish-yellow-and- 
violet (top distortion), yellowish-green-and-purple (left distortion), orange- 
and-bluish-green (bottom distortion), and yellowish-red-and-cerulean-blue 
(right distortion). 


The Stoelting numbers for this series are 4-14, 7-15, 1-6, 3-10, I-3, 13-6, 
15-2, 2-12, 9-5, 9-13, II-5, and I4-II. 

The objects were presented for a shorter period of time in Series v and vi 
in order that the O’s general observational attitude might remain constant. 
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Series vi. Two single tones from the oscillators were sounded in rapid 
Succession during five sec. A simple rhythm was introduced into the discon- 
tinuous succession by alternately prolonging one of the two tones. Four pairs 
were given in the 5-sec. period. The frequencies of the pairs of tones" alter- 
nately given were (in the order of presentation) 1000-640, 640-1000, 1000-896, 
896-1000, I000-1024, 1024-1000, 1000-1536, 1536-1000, 1000-2048 and 
2048-1000. 

Instructions. For the series in which visual objects were presented (Series 
iii and v) the formal instruction read at the beginning of each hour of observa- 
tion was as follows. 

At the signal ‘now’ you will be presented with a visual stimulus object. 
Watch carefully such experiences as your enjoyment of it, your appreciation 
of it, your approval or disapproval of it, your finding it agreeable or disagree- 
able, or perhaps indifferent, and the like. You are not to consider that you are 
limited to the particular experiences named here. These are intended merely 
as examples of that general side of your experience which you are to watch. 
At the end of the exposure give a careful Sesssigtiee account of this aspect 
of your experience. 

The instruction for Series iv and vi was the same except that the word 
“visual” was changed to “auditory.” 


Results. The distinction between Attitudes E and F which 
was implicit in the reports of Series i and ii became explicit in the 
reports of Series iii and iv. As the reports of Series v and vi do 
not indicate any new distinction but rather make clear the dis- 
tinction drawn in iii and iv, we shall treat the results of the four 
series together. 

On the basis of the reports obtained in these series Attitude F 
may be characterized in the following way. 

We have pointed out before that under this attitude, as also 
in Attitude E, O places a value upon the colors or sounds pre- 
sented. Under Attitude E the value is personal or individual, 
while under Attitude F it is fairly impersonal; and, in the latter 
case, it is based primarily upon conventional criteria or standards. 
The colors are taken to be suitable or unsuitable for paintings, for 
clothing, and the like. They are or are not properly balanced, 
they do not go well together, they are symmetrical or unsymmetri- 
cal as to form or shape. The tones, judged in terms of musical 
standards, are regarded as harmonic or inharmonic, acceptable 
or non-accceptable (labored, monotonous or non-fitting), and the 
like. They may form melodies which are complete or incomplete; 
they may be rather well played or poorly accented. In this cate- 
gory, as will be apparent from typical reports, we have principally 


”The first tone of a pair was always of shorter duration than the second. 
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to do with matters of good and bad taste, matters of correct and 
incorrect technique, etc., which are at bottom of a conventional 
sort. 

The reports from Series iii, iv, v, and vi adequately point to the 
fact that, at least in the laboratory, reports of this kind are not 
ordinarily passed upon objects which are below a certain level of 
complexity. They are made upon objects which serve to place the 
individual in definite situations. The objects are then, in brief, 
objects of a situational sort. The very complexity of the experi- 
ences which fall within this category clearly indicates this fact. 
The point will be made more explicit by a perusal of typical re- 
ports which serve to illustrate the general characterization of 
Attitude F. 


M: [Series iii, 4] The experience I had was unusual for a laboratory setting. 
From the first it meant a painting of a sunset over a blue sea. I ‘alead it in 
terms of a painting, and throughout in terms of its meaning, in terms of the 
ideas it suggested. I critically examined the sky first. This is different from 
examining the color. This valuation is in regard to how well the object co- 
incides with all my previous notions, with some standard I had got somewhere, 
of how a sunset should be painted. [Series iv, 5] Then two little tinkling 
sounds came in. Clear meaning of tiny bells. No other characteristic fits so 
well this time as that I approved of the way those little bells were sounding. 
It somehow involved a setting up of this experience against the standard I have 
of how bells ought to sound in order to be judged as beautiful. [Series v, 2] I 
said ‘it’s a beautiful thing that I enjoy looking at but it’s spoiled by that black 
hump.’ [Series vi, 4] This was first taken as a choppy melody. It belonged to 
simple, non-serious things. Later I felt the melody was completed quite ade- 

‘quately. I had shifted to a different reference-frame or setting, to a more 
sophisticated, musical one. That ending had made the whole thing into a 
musical phrase, a unity, a completed melody. I was quite moved by the 
beauty of it, the finish of it. 


F: [Series iii, 4] Aesthetic valuation in terms of some kind of standard. The 
standard need not be present in experience. But there is apparently a certain 
feel for the rightness or the wrongness which attaches itself to the perceptual 
object when seen in terms of this attitude. The first meaning referred to the 
combination of colors simply as a disagreeable combination. This seemed to 
usher in other contexts which served to elaborate the perceptual-affective 
meaning of ‘disagreeable combination.’ Such ideational supplementation is 
exemplified by the following meanings which occurred; ‘Reminds me of cheap 
hats displayed in the windows of the twenty-five cent store, or reminds me of 
loud-colored scarfs or neckties.’ A feeling that I would not want to wear such 
colors or be seen with any one wearing them. [Series iv, 3] The sound was 
referred to as coming from an organ out in the hall. I thought of the reeds 
of the organ as being old and the sound thin. It struck me as not being full 
and robust. It was my critical ear which seemed to be listening in this ex- 
perience. I mean that the auditory object was judged or valued in terms of 
preconceived notions of what constitutes a good organ-tone. Just how I ac- 
quire these feels I don’t know. I suppose one hears music and is told that that’s 
good and that’s bad, which goes to make up a rule or measuring stick by which 
one judges the perceptions of the present. While these feels for rightness or 
wrongness are very vague and not explicitly formulated, they exist as substan- 
tial criteria of appreciation. [Series v, 2] Again I found it spoiled the symmetry 
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of the object and so colored the meaning and the value I put upon the object 
as a total. It wasn’t the colors that I considered so much as the form, the 
spatial character of the figure. It was compared with a standard for circularity 
and found wanting. Of course the standard isn’t in experience. It isn’t any- 
thing like that. Still there’s thé feeling of not being right. [Series vi, 2] There 
was a lack of harmony and smoothness in the melodic sequence. The interval 
between the sounds was not harmonic and there was some hesitancy in the 
performance. I should be inclined to say that in this judgment past experience 
played a great part. This sort of interval between notes is not common, not 
one that I’m used to. It was a rather queer combination. Such meanings as 
‘queer, peculiar, inharmonic’ are values in a sense placed upon experience. 
They seem to utilize old notions. By ‘notions’ I mean any relationships or 
——e rules which are the tools with which I build up judgments of 
this sort. 


G: [Series iii, 7] Well; at the beginning it seemed that they didn’t go to- 
gether, those two colors. That is, as colors they didn’t belong together. There 
was something in the initial way of taking it that implied that such a verdict 
was conventional, that they weren’t supposed to go together. This didn’t con- 
tradict the opinion that they didn’t go well together. It meant rather that the 
judgment failed to be independent. [Series iv, 4] The two sounds were con- 
stant for a very long period and I couldn’t make a musical score out of them. 
It was a failure of acceptance. My attitude here is akin to what it would be 
if I were trying over a contrapuntal exercise and saying ‘yes, this will pass and 
that won’t do.’ [Series v, 2] I found that the bounding line at the left added a 
graceful shape to the whole. [Series vi, 1] There; those were better so far as 
tone-quality in the musical sense goes. So far as their connectedness is con- 
cerned, compared with the previous sets of sounds, they were quite legato. 
The difficulty of accepting the sounds as a musical figure lay in their monotony, 
in their lack of variety. One way of putting it is that they didn’t ‘get anywhere.’ 
I thought either a change in rhythm or a change in pitches would make them 
satisfactory in this respect. 


The results of Series i to vi which have been presented above 
show qualitatively, in addition to the characterizations of the 
attitudes themselves, that the attitudes adopted do not depend 
upon the mode of stimulation, and that there is little variation 
among the Os when differences in the terminology employed in 
making the characterizations are removed. It is clear that every 
attitude is adopted by every O whether the stimulation is visual 
or auditory. We have pointed out that in the case of Attitude F 
adoption is to a certain extent dependent upon the complexity of 
the stimulation; but in this case it is equally independent of 
the sense-department involved. There occurred differences in 
terminology in the two modalities; but these do not indicate 
fundamental differences in the attitudes adopted in the two cases, 
as the reports show. 


The lack of dependence of the results of these series upon the 
sense-modality stimulated and the agreement among the Os can 
be shown by a statistical treatment of the results. It was found 
that in a single observation an O may successively adopt from 
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one to four attitudes. If we compare the average number adopted 
by each O in each series (See Table I), we note first that there is 


TABLE I 
Tue AVERAGE NuMBER OF ATTITUDES IN A SINGLE OBSERVATION IN SERIES 

I AND II 

Series i Series ii Ave. 

M 2.4 2.5 2.3 

F 1.9 2.3 1.6 

G 1.6 1.6 

Ave. 1.9 1.8 1.8 


no appreciable difference in this respect between Series i and ii; 
and, secondly, that there is only a slight difference among the Os. 
In this latter case the average of M is slightly higher than that of 
the other Os. The average frequency of occurrence of every 
attitude in every series for all Os was obtained from the number of 
times A appeared in all reports, then B, then C, and so on for all 
the attitudes. This average frequency is shown in Table II. 
Attitude A is found to occur with greater frequency in both series. 
In Series i the rank order of frequency, proceeding from next 
highest to the lowest, is D, E, (C and F the same) and B. In Series 
ii the rank order is E, D, C, and (B and F the same). The dif- 
ferences as shown are so small as to be of doubtful significance. 


TABLE II 
Tue AVERAGE FREQUENCY OF OCCURRENCE OF Every ATTITUDE IN SERIES 
I AND II 
(Calculated in percentages) 
Attitude Series i Series ii Ave. 
A 34-3 37-7 36.0 
B 7-3 4.1 5-7 
Cc 9.6 11.5 10.6 
D 22.9 19.3 21.1 
E 16.5 23.7 20.1 
F 9.6 4.1 6.9 


There appears to be a general sequence with which these atti- 
tudes make their appearance in the course of a particular ob- 
servation. Attitude A usually appears first and is frequently 
followed by C or B; if C occurs, B or A frequently follows; if B 
occurs, A almost invariably appears. In cases where E occurs it 
usually makes its appearance immediately after the presentation 
of the stimulus-object or it may follow A. Attitudes D and F 
do not seem to fit into any regular sequence. When these latter 
two occur at or near the beginning of the observation, they fre- 
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quently last throughout its course. Attitudes A, D, and E were 
found to be the most constant.” 


Part II 


Series vii and viit. The purpose of the experiments in Part II 
was, as we have said, to determine the effect of the adoption of 
particular attitudes upon performance, or, stated in other terms, 
to determine what experiences actually occur when Os assume par- 
ticular attitudes. The attitudes which the Os were instructed 
to adopt one by one were those which had appeared under the 
general instruction in Series i and ii, namely, the Attitudes A, B, 
C, D, E, and F. We presented visual and auditory objects which 
were slightly more complex than those in previous series. Prior 
to a given stimulation O was instructed to adopt a certain one of 
these attitudes and to give a complete account of the course of 
experience occurring under it. He was to report, in addition, the 
attitude actually assumed prior to stimulation. 

Before the experiments began, O was given typewritten sheets 
characterizing each of the six attitudes. The characterizations 
were made clear and simple, and contained the descriptive terms 
previously used by each 0. 


Stimulus-objects. The objects were so designed that they could be immedi- 
ately taken as object, as an experience whose object-meaning was not at first 
apparent, as an object whose members might be noted, as a pleasant or 
unpleasant object, or, finally, as an object eliciting expressions of ‘taste.’ 
Series vii was composed of visual objects and Series viii of auditory. Pre- 
sentation time was 5 sec. 

Series vii. Color figures on color grounds. Various types of geometrical 
figures were cut from colored papers and pasted on backgrounds of color. The 
figures were approximately 6 cm. in height and all were placed in the center 
of the color-field. They were (1) a distorted and bulging red figure of roughly 
circular form pasted on reddish yellow, (2) a less distorted circular orange on 
red, (3) a triangular red figure on blue, (4) a violet figure of elliptical form on 
green, (5) a red figure of perfectly circular form on greenish blue, (6) an orange 
figure of irregular cloudlike form on green, and (7) a greenish yellow figure 
forming a segment on violet." 

Series viii. Rhythmical successions of tone from the two oscillators. 
The pitch of the two tones used and the rhythm suggested well-known musical 
selections. Two or three measures were chosen from Old Black Joe, Bridal 


13Reports are quoted in toto in Appendix A, which is retained in the archives 
of the Department. 

“The Stoelting numbers for the colors in this series are 1-4, 3-2, 2-13, 14-9, 
I-II, 3-9, and 6-14. 
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March from Lohengrin, Onward Christian Soldiers, Funeral March (Chopin), 
Spring Song (Mendelssohn) and the bugle call Reveillé.® 

Before these series were begun, O was given a short series of objects of 
similar construction in order that he might acquire facility in adopting the 
attitudes. 

Instructions. The following instructions were given the Os. 

At the signal ‘ready,’ you are to adopt, and keep as constant as possible, a 
particular attitude which will be referred to by letter. An example is: ‘Ready, 
Attitude D’ which will mean that you are to adopt the attitude which has been 
characterized under that type. An interval of time will elapse. At the signal 
‘now’ you will be presented with a visual (auditory) stimulus-object. Your 
report is to contain (1) a complete description of your experiences occurrin 
during the period of stimulation, and (2) the type of attitude prior to an 
during the stimulation. Refer to the attitudes by letter. 


It was suggested to the Os that they first name the attitude actually adopted 
and then give the commentative account. 

From O’s report EF traced out the various functions in their order of appear- 
ance. For example, if an O reported that he took the presentation as an object, 
gave its common meaning, and the like, it was evident that he was carrying 
through what we shall call Function a. Function a refers to a performance 
carried out under Attitude A, Function b under Attitude B, etc. As a check 
upon our classification of functions as reported and to avoid misjudgment or 
misinterpretation, we also asked the Os to hark back, at the end of the report, 
and to indicate by letter the attitude (or attitudes) assumed. In all cases, 
E’s identification of the function involved (a to f) corresponded with O’s 
designation of the attitude taken (A to F). 


Results of Series vii and viii. Since every stimulus-object was 
presented six times to every O and each object was observed under 
all the attitudes, the total number of reports from the three Os 
was 234. 

The Os were successful in adopting, in preliminary trials, 
attitudes A, B, D, E, and F. Attitude C (critical survey of ob- 
server) proved to be extremely difficult to assume. In order to 
account for this difficulty we may note that it is, in some respects, 
not codrdinate with the others. It is, as we have stated, an 
attitude under which O himself is the object of his own survey; 
while in the case of the other attitudes the objects surveyed are 
of another kind. It involves chiefly a spontaneous apprehension 
or realization that the trend or course of the experiences, corre- 
lated with stimulation, is or is not in the direction required by the 
instruction and involves the organism’s own mode of guiding or 
directing this trend, 7.e. by means of a reinstatement of the 


frequencies of the tones were 1000-896, 896-1000, 896-1000, 
896-1000, 1280-1000 and 1000-1536. Each melody began with the first fre- 
quency of each pair as here given. 
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original task (self-instruction); while in the other attitudes the 
course of experience is largely determined by means which arise 
not only from the originally formulated task but also from external 
circumstances (occasional instruction). Attitude C may and 
usually does mean that O is temporally embarrassed by the 
course which experience has been taking and tries to rectify it. 
The attitude arises spontaneously out of experience as already 
going on in some direction, and it cannot be successfully main- 
tained unless the direction justifies its appearance. In the at- 
tempt to adopt Attitude C the Os resort to slightly different pro- 
cedures, each of which is a form of self-instruction. They note 
that the attitude may appear for an instant; but it is apparent 
from their reports that by the time the stimulation begins another 
attitude has superseded it. This is usually Attitude A or B; and 
the experiences following usually fall under one of these types. 
Reports illustrative of the attempts to adopt C are: 

M: [Series vii, 4] Fore-period, Att. C for an instant. The rest of the time 
such an unspecific attitude that I couldn’t name it anything—a sort of waiting 
to see what was going to happen. When the object appeared, it was a patch 


of purple color on a bigger patch of color. [Series viii, 4] Att. C in the fore- 
period; it then fluctuates to D and to B. In the first part I observed the notes. 

F: [Series vii, 5] Shifted to Att. A before the exposure. Decided to let the 
thing suggest some object. The meaning that came was that of part of a clown’s 
dress. [Series viii, 2] I wondered what I should do. Decided to wait and see 
= it was, to see whether it suggested anything. It meant ‘that familiar 
thing.’ 

G: [Series vii, 1] Att. C and at the beginning of the exposure Att. A. I said 
“oh, that’s it,’’ recognizing it as one I’d seen before. [Series viii, 6] Since the 
instructions had been given I had been badgering myself subvocally with 
phrases recalled from your characterization of Att. C. But I don’t think at 
the moment of the sound that sort of thing was there, at least not clearly. The 
sound itself was predominantly A. 


G was, more often than the other Os, successful in assuming Attitude C 
under instruction. As the series progressed he was more and more successful 
in assuming it, as well as in executing its correlative function. From his reports 
we discovered that his success was due to his observation of the somaesthetic 
context for the attitude. Only on one occasion, however, was the attitude kept 
constant throughout the period of stimulation; and the principal effect on 
experience was that the object was to some extent obscured. 

G: [Series viii, 5] Att. C, which persisted till the end of the sound. There 
was a somaesthetic context for this attitude, what I should call in common- 


sense a disturbed feeling—a mass of rather dull and heavy pressures in the 
forehead. At the same time there was a sort of following through of the sound. 


Under the instruction to adopt Attitude C, the reports (as 
might be expected from the above considerations) show special 
variability of attitude and consequent variability of performance. 


* 
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Taken all together, the reports show that there were no ap- 
preciable qualitative differences of attitude as between the visual 
and auditory series or as between the Os, all of whom gave the 
same general type of report in the two series. Moreover, the Os 
show like attitudinal and functional variability in Series vii and 
viii. The only differences that are apparent are those which can 
best be treated statistically. 

When instructed to adopt a particular attitude, our Os were 
commonly unable to maintain that attitude throughout a 5-sec. 
period of stimulation. Table III shows the degree of the incon- 
stancy. Instead of a single attitude, there occurred an average 


TABLE III 


AveRAGE NuMBER OF FuNcTIONS OcCURRING UNDER FORMAL INSTRUCTION 
FOR EAcuH OF THE Six ATTITUDES 


Series Prescribed Observers 

Attitude M F G 
A 2.6 2.5 1.8 
B 3.0 2.0 1.6 
vii Cc 3.6 24 1.4 
D 1.5 1.4 
E 3.7 2.0 
F 4:2 2.0 1.6 
Ave. 2.9 2.0 1.6 

Ave. for all Os 2.2 
A 2.6 2.1 1.6 
B 4.0 1.5 1.8 
viii Cc 4.0 2.0 2.0 
D 3.0 ‘2 1.8 
E 2.5 2.0 1.2 
F 3.1 1.5 3.0 
Ave. 4.2 1.9 

Ave. for all Os 2.4 


of 2.3 attitudes in each period (in Series vii, 2.2; in Series viii, 
2.4.) The slight difference between the average number for the 
two series shows that they are comparable in respect to the num- 
ber of functions which they elicit. 

Table IV presents the average frequency (percentages) with 
which each of the functions appears under a given attitude, as 
the attitude was formally prescribed. When an O is instructed 
to assume Attitude A, Function a may follow (say) in 60% of the 
cases, Function b in 3%, etc. We might expect, under such in- 
struction, that the corresponding function would occur more fre- 
quently than any other. This is true, save in the case of Function 
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a, which sometimes numerically exceeds the function correspond- 
ing to the specified attitude. Upon instruction to adopt a par- 
ticular attitude, the corresponding function appears in about 
one-half of all the observations (46.7%). 

There are slight individual differences between Os with respect 
to the constancy with which the correlative function appears. In 


TABLE IV 


FREQUENCY OF OCCURRENCE IN PERCENTAGES OF THE SEVERAL FUNCTIONS 
UNDER SPECIFIED ATTITUDES 


Pre- Series vii Series viii 
scribed Functions Functions 
Att. a b c d € f a b c d e f 
A 60 3 4 8 15 3 49 19 16 4 oO 9 
B 35 14 7 23 2 29 23 #15 o 18 
Cc 28 4 14 12 #18 21 22 6 27 20 10 12 
Oo 17 34 14 6 19 12 4 26 a 
E 13 2 2 21 4 9 48 5 
F 25 o 14 o «mm 45 20 20 o 15 9 27 
A 50 25 7 oO 7 3 58 27 8 oO oO 5 
C 58 8 10 22 55 8 13 5 16 
F D 13 4 75 5 5 88 5 
E 27 o 16 o 50 5 31 o 61 = 16 
F 15 4 3 3 7 65 16 8 te) oO 8 66 
A 66 19 7 7 83 12 4 
Cc 57 o 35 7 55 5 38 
G D o 50 36 o 63 
E 36 4 7 47 66 o 50 
F 33 o 10 14 4 47 44 9 o 8 8 29 
TABLE V 


FREQUENCY IN PERCENTAGES WITH WHICH Eacu ATTITUDE, AS PRESCRIBED 
BY INsTRUCTION, Is INITIALLY FoLLOWED By ITs CORRESPONDING 


FUNCTION 
Prese’ed _Initial Observers 
Series Att. Function M F G Ave. 
A a 100.0 85.7 100.0 95.2 
B b 14.3 85.7 28.6 42.8 
Cc c 0.0 14.3 14.3 9.5 
D d 71.4 57.1 42.8 57.1 
E e 71.4 28.6 42.8 47.6 
F f 57.1 71.4 28.6 52.3 
A a 33.3 100.0 83.3 73.2 
B b 50.0 83.3 66.6 66.6 
Cc c 16.6 16.6 83.3 38.8 
D d 100.0 100.0 66.6 88.8 
E e 100.0 50.0 50.0 66.6 
F f 33-3 66.6 44:4 44.4 
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both series, G was, on the whole, most successful in following the 
formal instruction; F was next; and M was last. 


The irregularities of Function c have already been discussed. When an O 
was instructed for Attitude C (Table IV), his subsequent performance was not 
as predictable as those for the other attitudes. 

Function a (with one exception) followed most frequently. Next in order of 
frequency were f and c. 


Table V expresses the average frequency with which each atti- 
tude (as specified by formal instruction) is followed by its cor- 
responding function at the beginning of the period of stimulation. 
Here we find two main differences as between the visual and the 
auditory series. First, the prepotency of A and D is reversed; 
and, secondly, the increase in prepotency of Attitude C is increased 
with the auditory objects. We shall consider each of these in turn. 

In Series vii we find that Attitude A is most prepotent for 
calling forth its functions initially. Its efficacy is 95%. In rank 
order from highest to lowest, Attitudes D, F, E, and B are ap- 
proximately 50% efficient in calling forth initially their cor- 
responding performances. In the tonal series we have a slightly 
different order of prepotency. Attitude D is most effective in 
initially calling forth its function; Attitude A is second in this 
respect; B and E, F and C are next in varying degrees of frequency. 

A is extremely prepotent in vision and D is only average, 
while in audition the opposite is true. These differences we be- 
lieve are not due to any variability of the function, but to the 
nature of the stimuli. The auditory objects are frequently 
recognized as objects only after several notes have been given. 
The visual objects, on the other hand, may be recognized at the 
first instant. By the operation of the same factor, the prepotency 
of Attitude D is increased in Series viii. 

In the visual series Attitude C is exceedingly low, (lower than 
chance, which would give it 16.6%). The predominance of other 
factors and the inefficacy of attitude are positively demonstrated 
by these figures. When we come to the auditory series it appears 
that Attitude C is more prepotent; but if we note the figures for 
the Os taken separately, we see that the increase occurs only in 
the case of G. As we have pointed out in our discussion of the 
qualitative results, during the progress of Series viii, G was able 
to assume Attitude C under instruction and to carry out its cor- 
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responding function by resorting to an observation of the som- 
aesthetic context for the attitude. The other Os never resorted to 
that means of adopting and maintaining the attitude. 


CONCLUSIONS 

(1) When observers are presented with visual and auditory 
stimulus-objects, without specific formal instruction, they may 
assume a variety of attitudes. Among these attitudes we have 
distinguished six typical kinds; (1) a casual survey of objects, 
(2) an inquiring survey of objects, (3) a critical survey of ob- 
server as observer, (4) a critical, particularizing survey of objects, 
(5) a consideration of objects as pleasant or unpleasant, and (6) 
an apprehension of objects as conforming, or as failing to conform, 
to a conventional standard. 

Although we do not, of course, maintain that we have studied 
all possible attitudes that an observer may adopt, our classifica- 
tion may aid experimenters in attempting to account for dis- 
crepancies in result which are attributable to attitudinal factors. 
Our enumeration appears to comprise with fair adequacy those 
more general attitudes by way of which the psychological ob- 
server (and very likely many another observer as well) relates his 
performance to apprehended objects, to himself, and to his task. 
It does not attempt to include a host of special attitudinizing 
postures which are indicated by such comments as ‘This is diffi- 
cult,’ ‘I am getting on,’ and ‘What a bore,’ which are commonly 
comprised under the term Bewusstseinslagen. 

(2) When observers are specifically instructed to adopt a 
certain type of attitude, they usually succeed in the pre-exposure 
period; but they fail, on the whole, to maintain this particular 
attitude during an entire period of stimulation no longer than 
five or ten seconds. This failure results in a variety of perform- 
ances, among which the performance corresponding to the at- 
titude specified by formal instruction appears about one-half the 
time. We conclude from this fact that the specific instruction, 
designed as a means of assuring constancy of attitude and per- 
formance in experimentation, is by no means adequate even where 
observers are highly trained and carefully instructed. As an ap- 
proach to an adequate control of attitudinal conditions it appears 
that frequent determinations of attitude must be made through- 
out any series of observations in descriptive and in psychophysical 
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experiments, and that self and occasional instructions have quite 
as much to be taken into account as determinants of our psy- 
chological performance as have verbal commands of the formal 
kind. With the appearance of these additional determinants of 
psychological function, the inadequacy of the view which regards 
performance as a ‘response’ unequivocally determined by a ‘stimu- 
lus’ becomes still more apparent than before. 


SOME FACTORS AFFECTING THE RELATIVE EFFICI- 
ENCY OF CERTAIN MODES OF PRESENTING 
MATERIAL FOR MEMORIZING 


By He en Lois Kocs, University of Texas 


Little agreement is to be found among the multifarious studies 
concerned with the problem of the relation between the sense- 
avenue or combination of sense-avenues by which material to be 
learned is presented and the ease with which memorizing takes 
place.! The relation is probably one affected by many factors, and 
some of these are factors whose influences are thrown into relief 
by what appear to be minor differences in experimental pro- 
cedure. We would point out, moreover, that while the problem at 
hand is frequently dealt with as one of sense-organ efficiency, the 
sense-organ is probably never the only difference between two 
methods of exposure when the total learning situation is considered. 
When, for instance, a complex auditory stimulus, such as a three- 
syllable word, is presented for two seconds, the exposure of the 
word parts is necessarily successive and intermittent. The visual 
presentation of the same word, on the other hand, results, ob- 
jectively at least, in a constant exposure for two seconds of all 
of the syllables. 

Some of the probable variables other than the size of the 
stimulus-reaction unit are the imagery of the subject, his effort 
and emotional tone, his familiarity with the exposure condition, 
and the physical intensity and extent of the stimulus as well as the 
accuracy of the stimulus’ registration. How significant each of 
the foregoing is or may be still remains to be discovered. 

In view of this state of affairs weshall not center our attention 
on the order of merit in any absolute sense of the seven different 


*Accepted for publication November 20, 1929. 

1The reader who is not familiar with the controversies in this field may find 
valuable the reviews of the literature given in the following articles: V. A. C. 
Henmon, The relation between mode of presentation and retention, Psychol. 
Rev., 19, 1912, 79-97; and F. J. O’Brien, A qualitative investigation of the 
effects of mode of presentation upon the process of learning, this JouRNAL, 


32, 1921, 249-283. 
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methods of presentation with which we are concerned, but rather 
upon the question of the relation between their order of merit and 
certain specific variables. The variables we have chosen to 
investigate are: (1) the method of measuring learning, 7.e. 
whether in terms of speed, accuracy, or accomplishment; (2) the 
stage in the case of a given unit at which the measurements of 
accomplishment are taken; (3) the nature of the recording re- 
sponse, 7.e. whether vocimotor or manumotor; and (4) the degree 
of the subject’s familiarity with the exposure method. 
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Fig. 1. Exposure APPARATUS 
(Front, Side, and Back Views) 


We would remind our readers, furthermore, that when for 
purposes of convenience we refer to the ‘visual presentation,’ the 
‘auditory presentation,’ etc., we do not imply that the sense- 
organ was the only difference between the conditions with which 
we dealt; we are referring rather to the total stimulating situations 
that were employed. 


To advert to the details of method, let it be said that in the case of the so- 
called ‘visual presentation’ the nonsense syllables, carefully selected? lists of 
12, which were the units of material to be memorized, were presented to the 
S by an automatic exposure apparatus* at the rate of one every 2 sec. (See 


_ ?The lists were selected according to the principles laid down by C. W. Luh 
in his monograph, The conditions of retention, Psychol. Monog., 31, 1922, 
(no. 142), 1-87. 

‘The apparatus was designed by Mr. Ben Holland. It consists of an Error- 
No Machine attached through prover gearing to a constant speed motor. 
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Fig. 1.) The S attempted, when one syllable was exposed, to indicate what 
the next one in the list was. This is the anticipation method first used by 
Finkenbinder.* Exposures of the units of material were continued with only 
4 sec. elapsing between trials until the Ss could anticipate successfully once all 
of the syllables in the list. The technique permits a fair control of the variable, 
degree of learning, and reduces, at least as a prominent factor in the results, 
such influences as the caution of the S, a source of variation which many of 
the older studies ignored.® 

In the case of the so-called ‘auditory presentation,’ the syllables were 
spelled aloud at a rate corresponding to the one used in the visual series. The 
simultaneous and successive combination methods employed merely different 
patterns of these simple auditory and visual presentations. In the ‘simul- 
taneous combination’ condition, as the S viewed each syllable, it was spelled 
aloud to him by EZ. When the alternation techniques were used, the list to be 
memorized was presented in any one trial according to either the visual or 
auditory method, but the two types of presentation were alternated in one- 
and two-trial rhythms. In two cases, furthermore, the trial sequences were 
initiated by a visual presentation; in two, by an auditory. 

Each of the 7 exposure conditions were combined with two forms of re- 
cording response, a written or a spoken. We thus dealt with a total of 14 
different learning situations. In the case of the written anticipation response, 
each syllable was covered up as soon as it was recorded; but it is to be noted 
that to the extent S was able to anticipate a syllable, whether right or wrong, 
he saw for a brief period what he wrote and, of course, felt the muscular effects 
of his reaction. When, on the other hand, the response was vocal, S spelled 
aloud the syllable, thus both feeling and hearing his reaction. 

The spelling method used both in the presentation and the recording ad- 
justment was employed because it was felt (1) that opportunities for gross 
misunderstanding were less than when the syllables were pronounced as wholes; 
(2) that, in non-laboratory situations, one factor which might distinguish the 
auditory from the visual method of presentation would be the amount of ma- 
terial dealt with in one reaction unit, the auditory unit in any sequence being 
smaller than the visual and more frequently subjected to successive integration; 
and (3) that the spelled response might more nearly parallel in the units em- 
phasized the written response, since, of course, nonsense syllables, a material 
with which the subjects were not familiar, were being recorded. 

At no time did we attempt to interfere with the imagery of the S. Cohn,‘ 
Curtis,’ O’Brien,® and others have shown that inhibition of subvocal activity 
is distracting in its effect. In fact, Curtis and O’Brien even claim that voci- 


4E. O. Finkenbinder, The curve of forgetting, this JouRNAL, 24, 1913, 8-32. 

5See even the following recent studies as examples of the failure to control 
the variable mentioned: b. A. Worcester, Memory by visual and auditory 
presentation, J. Educ. Psychol., 16, 1925, 18-27; and O’Brien, loc. cit. 

6J. Cohn, Experimentelle Untersuchungen iiber das Zusammenwirken des 
akustisch-motorischen und des visuellen Gedichtnisses, Zsch. f. Psychol., 15, 
1897, 161-183. 

7H. S. Curtis, Automatic movements of the larynx, this JouRNAL, II, 
1900, 237-239. 
8O’Brien, loc. cit. 
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motor activity cannot be totally inhibited in the initial stages of the learning. 
Since our Ss were merely requested to suppress gross speech movements, 
except as they were necessary in the oral response, few disturbing inhibitions 
were probably set up. 

Fourteen young college women’ similar in age, ability, and interest served 
as Ss during the experiment, learning the 4 practice and 42 experimental units 
of material at the rate of one a day. The 42 experimental units were arranged 
in 3 cycles with 14 in a cycle. In order to control practice effects, each of the 
14 Ss proceeded through the 14 learning situations in a different order. No 
attempt was made, however, to use all the factorial orders possible. Each pre- 
sentation-condition was merely placed an equal number of times in each position 
in the cycle sequence. Since every S and each unit of material was used an equal 
number of times under all of the exposure situations, inequalities in the ability 
of the Ss or in the difficulty of the lists were probably eliminated as significant 
factors in our results. 

When the results of the 3 cycles are combined, each average is based upon 
42 measures. The cyclic arrangement and the relatively small number of cases 
involved in the average for each cycle would render unjustifiable the use of the 
probable-error technique in estimating the reliability of our findings. For this, 
consistency of finding, whenever possible, must be the court of appeal. 

In the discussion of results, the visual exposure methods will be referred 
to as V-s and V-w; the auditory, as A-s and A-w; the combined visual and 
auditory, as V+A-s and V+A-w; and the alternation combinations, as Al. 
AV-1-s, Al. AV-1-w, Al. AV-2-s, Al. AV-2-w, Al. VA-1-s, Al. VA-1-w, Al. VA-2-s, 
and Al. VA-2-w. The letters ‘s’ and ‘w’ in our system of abbreviations indicate 
whether the anticipatory response was spoken or written; the numbers, in 
the case of the alternation conditions, indicate whether the alternation units 
were I or 2 trials in length; and the capital letter appearing first in the designa- 
tions for the latter, the form of the presentation initiating the sequence of 
trials. 

Our results will be described in terms of the following measures: (1) the 
average number of repetitions required by the Ss to learn to anticipate correctly 
for one time all of the syllables in a list; (2) the average number of errors made 
in mastering a unit of material; and (3) the average number of letters correctly 
anticipated in each of the repetitions in the learning sequence. 

The number of trials for learning any list was considered to be one less 
than the number of exposures, and the last or successful trial was viewed not 
as a part of the learning period but as the occasion on which mastery was 
demonstrated. 


*The Ss ranged in age from 18 to 22 years and in Army Alpha score from 
149 to 182—.e. they ranked with the upper quartile of American college women. 
Personal loyalty and knowledge of their own results sustained their motiva- 
ion throughout the experiment. 

The author wishes to express her gratitude to the following subjects: Mary 
Baillio, Nedra Newkirk, Catherine Davis, Mary Catherine Taylor, Mary 
Margaret Taylor, Margaret Trippet, Sarah Daniels, Amanda Herring, Jean 
Granger, Antoinette Bracher, Francis Hatcher, Minnie Pearl Thomas, Maretta 
Talbot, and Marion DeShazo. 
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An error was defined arbitrarily as either the misplacement or misspelling 
of a syllable or both; and it was assumed that only one error could be made 
in a syllable. The method of scoring is not entirely satisfactory but seemed 
justified because in the case of a combined misplacement and misspelling it was 
frequently impossible to tell whether S had in mind the syllable we suspected 
he was attempting to spell. Since omissions were not considered errors, the 
error record should have value chiefly in indicating marked disturbances in 
the integrating process—i.e. inhibitions and interferences, lack of clarity in 
the impression, carelessness on the part of the subject, etc. 

For a study of the details of the more positive phases of the learning process, 
i.e. the successful integrations, the measure that seemed most satisfactory was 
that of the number of letters correctly anticipated by an individual in each 
trial. This measure is the one on the basis of which our learning curves were 
constructed. 

It is clear, of course, since the number of letters correctly recorded by the 
Ss were merely averaged for each repetition, that trials representing the same 
relative stage in the learning process of the various Ss were not grouped together. 
Since, furthermore, if S had mastered a list, he was credited in all subsequent 
trials with a constant score of 36 letters, he could no longer, being on what 
might be called a ‘success plateau,’ help to raise the group curve by any gains. 
This condition obscures in places the meaning of some of the figures but an 
analysis of them should, in a general way at least, aid in the discovery of whether 
or not the relative effectiveness or ineffectiveness of a method of presentation 
is associated with a particular stage of the learning. 


RELATIVE EFFECTIVENESS OF THE ExposuRE MretuHops Accorp- 
ING TO SPEED AND AccurAcY MEASURES 

Conditions V+ A, V, and A retain the same position of merit 
relative to each other according to the two criteria of speed and 
accuracy, V+A ranking highest and A lowest. (See Tables I, 
II, III, and IV.) A, furthermore, in all cycles and according to all 
measures ranks lowest among the 7 conditions. Condition V, on 
the other hand, relative to the alternation conditions, seemingly 
makes for less rapid learning than for accurate. At least, in 13 
out of the 24 comparisons with one or another of the alternation 


TABLE I 


AVERAGE NuMBER OF TRIALS REQUIRED BY A SUBJECT FOR LEARNING A LIST 
or TWELVE NONSENSE SYLLABLES 
(Oral Anticipation Series) 


Type of presentation 
A V+A_ AI. VA-1 Al. VA-2 Al. AV-1 Al. AV-2 
16.07 13.14 13.72 13.28 13.42 13.50 
11.50 9.07 9.86 10.93 9.14 10.79 
II.00 8.36 8.79 9.14 9.29 11.43 


Average of 
I,Il,and III 10.81 12.86 10.19 10.79 11.12 10.62 I1.91 


Cycle V 
I 14.00 
II 9.86 
III 8.57 
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TABLE II 


AveraGe NumsBeEr or TRIALS REQUIRED BY A SuBJECT FoR LEARNING A List 
or TWELVE NoNsENSE SYLLABLES 
(Written Anticipation Series) 


Type of presentation 
A V+A AI. VA-1 Al. VA-2 Al. AV-1 Al. AV-2 
17.64 14.00 13.86 14.71 17.07 14.21 
13.00 10.36 I1.21 10.21 11.79 10.71 
II.00 9.77 8.79 9.71 9.57 10.29 
Average of 


I, Il, and III 14.00 12.37 6.56 92.977 


TABLE III 
AvEeRAGE NuMBER OF Errors By A SusJEcT IN LEARNING A LisT OF 
Twertve NonsENsE SYLLABLES 
(Oral Anticipation Series) 


Type of presentation 
A V+A_ AI. VA-1 Al. VA-2 Al. AV-1 Al. AV-2 
14.00 13.57. 11.29 11.43 4213.64 
8.50 6.64 9.64 8.43 6.43 8.57 
9.79 6.07 7.07 8.21 6.57 9.29 


Average of 
I, II, andIII 8.64 10.76 6.64 10.09 9.31 8.14 10.50 


TABLE IV 
AVERAGE NuMBER OF Errors Mabe BY A SUBJECT IN LEARNING A LIST OF 
TWELVE NONSENSE SYLLABLES 
(Written Anticipation Series) 


Type of presentation 
A V+A Al. VA-1 Al. VA-2 Al. AV-1 Al. AV-2 
14.64 10.29 13.07 11.86 12.64 10.86 
13.07 7.57 7.79 8.57 10.21 7.14. 
9.50 + 25 5.07 7.00 5.71 6.43 


Average of 
I,Il,and III 8.38 12.40 8.36 8.64 9.14 9.52 8.14 


conditions which are offered by the material gathered in the 3 
cycles, condition V is outranked when the criterion of merit used 
is the number of trials required for learning; whereas in the case 
of errors the same comparisons yield a proportion of 9 in 24. It 
seems not improbable that the visual method, while stimulating 
relatively accurate and unified impressions, may not furnish the 
motivation nor the opportunities for locating errors that the 
alternation methods do; and, hence, the latter may lead to the 
more rapid attainment of the required standard of mastery. At 
any rate, it is questionable whether we are justified in using trial 
and error records interchangeably. 


Cycle V 

I 12.07 

IT 7.57 ; 
III 6.29 

Cycle V 

I 12.21 

IT 5.71 

III 7.22 ; 


376 KOCH 


With respect to each other the alternation conditions show no 
very consistent superiority-inferiority relationships. This prob- 
ably accounts in part for the fact that the correlation of the 
ranks of the 7 conditions arranged according to speed and ac- 
curacy measures are occasionally low. When the results for the 3 
cycles are grouped, these correlations are +0.89 and +0.63 for 
the written and oral response series, respectively. (See Table VII.) 


TABLE V 


ABSOLUTE AND RELATIVE Gain oF Cycuz III over I 
(Oral Anticipation Series) 


Type of presentation 
Item compared V A V+A AI. VA-1 Al. VA-2 Al. AV-1 Al. AV-2 


Absolute sav- 

ing in learn- 

ing trials 

Relative saving 

in learning 

trials (%) 

Absolute re- 

duction in 5.78 
total errors 

Relative re- 

duction in total 48 30 16 47 36 
errors (%) 


TABLE VI 


ABSOLUTE AND Retative Gatn or III over I 
(Written Anticipation Series) 


Type of presentation 
Item compared A V+A _ AIl.VA-1 Al. VA-2 Al. AV-1 Al. AV-2 


Absolute sav- 

ing in learn- . 5.00 7.50 3.92 
ing trials 

Relative sav- 

ing in learn- 

ing trials (%) 
Absolute re- 

duction in total 4.99 
errors 

Relative re- 

duction in total 41 
errors (%) 


TABLE VII 


CoRRELATIONS BETWEEN THE Ranks HELD BY THE ExposurRE METHODS ON 
THE Basis OF MEASURES OF SPEED AND ACCURACY 


Oral anticipation Written anticipation 


+0.86+.02 +0.47+.11 
+0.58+.08 +0.63+.06 
+0.86+.02 +0.78+.02 
All cycles +0.89+.02 +0.63+.06 


4 4.12 2.07 

31 16 

8 4.86 4.35 

43 32 

Cycle 
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TABLE VIII 
AVERAGE NuMBER OF Letrers CorRECTLY ANTICIPATED AFTER 
A SINGLE Exposure oF MATERIAL 
Oral anticipation Written Anticipation 
V A V+A V A V+A 
8.07 6.05 7.00 6.80 6.57 8.57 
9.93 7-59 9.43 10. 83 7-29 8.93 
9.75 8.60 11.86 8.95 8.07 9.07 
Average of 
I, II, and III 9.25 7.41 9.53 8.86 2.41 8.86 


TABLE IX 


AVERAGE NuMBER OF LETTERS CORRECTLY ANTICIPATED 
ON THE Firro Exposure 


Oral anticipation Written anticipation 
Vv A V+A v A V+A 


23.14 20.36 21.64 22.29 20.64 21.29 
27.76 22.72 25.00 26.28 20.86 25.86 
2:72 23.72 2.9 28.00 22.71 25.50 
Average of 
I, II, and III 26.54 22.27 24.05 25.52 21.40 24.22 


TABLE X 
CoRRELATION BETWEEN THE RANKS HELD BY THE EXPOSURE 
METHODs IN THE VARIOUS CYCLES 


Cycles _Oral anticipation Written anticipation 
correlated Trials Total errors Trials Total errors 


I and II +0.53+.09 +0.68+.04 +0.42+.12 +0.65+.06 
I and III +0.32+.16 +0.75+.03 +0.47+.10 —0.04+.21 
II and III +0.64+.06 +0.65+.06 +0.144+.20 —0.04+.21 


RELATIVE EFFECTIVENESS OF THREE Exposure MetuHops RATED 
IN TeRMS OF INITIAL-TRIAL, LATER-TRIAL, AND 
TotTaL-LEARNING SERIES ACCOMPLISHMENT 


On initial trial accomplishment, measured in terms of the 
number of letters successfully anticipated, it is possible to com- 
pare only conditions V+A, V, and A, as the initial trial in the 
case of the alternation conditions involves either a visual or an 
auditory presentation. 

It is significant that condition V+A, when one considers the 
number of letters memorized in the first trial, is not so clearly 
superior to condition V as when comparisons are made on the 
basis of the total trials and errors involved in the learning. In 
fact, in 3 out of 6 possible first-trial and 6 out of 6 fifth-trial com- 
parisons, V rates higher than V+A, whereas, according to the 18 
comparisons based upon the speed and accuracy measures pre- 
viously discussed, only once does condition V fail to rate below 
condition V+A. 
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One reason for this difference is suggested by our Ss, who in- 
sisted that in the early stages of the learning they felt confused 
by the combined visual and auditory stimulation, although they 
put forth additional effort to capitalize all that was given. Signifi- 
cant in this connection also are the observations (1) that the curve 
for condition V+A is rather uniformly above that for condition 
V after the first 5 trials, whereas it is only occasionally above in 
the first 5 (see Figs. 2-7); and (2) that the superiority of condition 
V+A according to measures of accomplishment is most obvious 
in the last cycle. 

This apparent divergence in the rating condition V+A re- 
ceives, when evaluated in terms of total learning or later-trial 
accomplishment as contrasted with initial-trial performance, may 
throw light on the fact that men like Henmon!® and others, who 
used one or a very limited number of presentations of material, 
did not always find the combined stimulations particularly ad- 
vantageous. 


EFFECT OF PRACTICE UPON THE RELATIVE EFFECTIVENESS OF 
THE ExposuRE METHODS 


Practice in the use of an exposure method seems to influence 
its relative standing; or perhaps it is increasing familiarity with 
the material used that is the major determining factor in whatever 
shifts in rank appear from cycle to cycle among our results. What- 
ever the cause, however, the visual presentation in the oral antici- 
pation series improves with practice its standing with respect to 
the alternation presentations. The absolute and relative gains are 
in the case of the former relatively large. (See Table V.) The 
one-trial alternation methods also seem to raise with practice their 
rating in comparison with the two-trial methods, for in 5 out of 
8 cases the former rank better in cycle III than in cycle I; in 2 
cases, the same. The one-trial methods make both larger absolute 
and relative gains than the two-trial, according to both trial and 
error criteria. (See Tables V and VI.) It is worthy of note, too, 
that in the written anticipation series condition V+A lowers 
with practice its rank with respect to the alternation conditions. 
In the oral anticipation series the small gains of condition V+A 


10Henmon, loc. cit. 
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in the third cycle are probably evidence of the same trend but the 
influences at work are not sufficiently great to displace the condi- 
tion from first rank. 

Table X shows the intercorrelation between the ranks held by 
the various conditions in the three cycles. It is to be noted that 
in the oral anticipation series the correlations are higher than in 
the written, and that in the former the correlations are higher for 
error scores than for trial. It is possible that the low correlations 
are an expression merely of the unreliability of our cycle averages, 
though it is questionable whether this is the total explanation, 
since the shifts commented upon in the foregoing paragraph seem 
rather consistent. Variety in impression, such as the alternation 
conditions furnish, may be of considerable value when the S is 
unfamiliar with nonsense syllables; whereas, as he becomes 
practiced, this advantage may be reduced and the disadvantages 
attendant upon shifting from one sensory set to another may be 
thrown into relief. The fact, moreover, that the one-trial alterna- 
tion conditions seem to gain over the two-trial with practice is a 
finding not out of accord with Jersild’s" thesis that in the case of 
shift the more mechanized or automatic the response the greater 
the loss through shift. Two trials as the S becomes practiced may 
have a relatively greater mechanizing effect than they do earlier 
in the learning. 


RELATIVE EFFECTIVENESS OF THE ExposuRE METHODS IN THE 
VoOcIMOTOR AND MANuMOTOR RESPONSE SERIES 


A comparative study of the effect upon memorizing of the 
vocimotor and manumotor anticipation responses indicates that 
the former makes for relatively greater speed though not con- 
sistently greater accuracy than the latter. That these results may 
be attributable, in part at least, to the crowding for time in the 
manumotor series (only 2 sec. were allowed for viewing the syllable 
and writing the next) is suggested by the facts (1) that improve- 
ment with practice was greater as a rule in the conditions charac- 
terized by the written response than by the spoken; and (2) that 
in condition V+A-w, a situation somewhat confusing because 
of the multiplicity of stimuli given, the written response series is 
conspiciously at a disadvantage, 7.e. condition V+A ranks rela- 
tively lower in the written response series than the spoken, and 


uA. T. Jersild, Mental set and shift, Arch. Psychol., 14, 1927, (no. 89), 1-89. 
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the alternation conditions rank higher. It is to be noted, however, 
that our finding that written recording does not make for so much 
speed in memorizing as oral recording is in agreement with Smed- 
ley’s.” 

It was hoped that by the use of the two response series we 
would be able to reveal any marked relation that there might be 
between the sensory pattern of the impression and the nature of 
the recording activity. We expected, for instance, to determine 
whether an auditory stimulus, supplemented by the visual-motor 
impression gained by writing, would be more effective than the 
stimulus supplemented merely by the auditory-motor impression 
produced by speaking. It is interesting, then, that the ratio of 
trials required or errors amassed under condition V to those ac- 
cumulated under condition A are essentially the same for both the 
graphic and oral series. Hence, if interference and facilitation 
effects are present they are so in different patterns and the sum 
total of the effects revealed through trial and error scores are 
about the same for the two recording series. 


GENERAL DIscussION OF RESULTS 


The complexity of the interrelationships shown among our 
data make it seem probable that they are not to be interpreted in 
terms of only a very few principles. Each presentation condition, 
doubtless, has some disadvantages as well as some advantages, 
and these latter are not to be conceived as absolute in any sense. 
They have meaning only in relation to the clearly defined refer- 
ence points of specific conditions; 7.e. condition V+A may. be 
superior to condition V for one or a group of reasons and to con- 
dition A for a different group of reasons. One type of exposure 
may be, furthermore, superior to another under one set of cir- 
cumstances and not under another. The determination of the 
efficacy of a method, then, seems always a relative and specific 
issue—one of weighing against each other sums or products or 
combinations of factors among which are both favorable and un- 
favorable. The total relationship or end result of the weighing 
may be readily disturbed and even shifted in the opposite direc- 
tion by what appear to be minor changes in the multitude of 
determining conditions. It seems well at this point to summarize 


eR, W. Smedley, Rep. of Dept. Child Study and Pedagogic Investigation, 
No. 3, Chicago, 1900-1901, 1-63. 
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and even to expand somewhat upon some of the theories which 
may explain the interrelationships revealed in our data. 

That condition A is so uniformly inferior to all of the others 
is interesting and in agreement with the findings of Miinsterberg 
and Bigham,'* Meumann," Pohlmann,” Lay, Fuchs and Hag- 
genmiiller,.7 and Gates;!® but in disagreement with those of 
Hawkins,'® Schuyten,?° Henmon,”* and Worcester.” 

The lack of agreement with the latter four authors it is im- 
possible to account for with any certainty, but we should be in- 
clined to look for the causes in the differences which exist in the 
experiences of our Ss, the type of material used, our spelling pro- 
cedure, and our methods of measuring results. 


The ineffectiveness of the auditory relative to the other six of 
our exposure methods we feel can be accounted for as follows: 
The auditory method centers attention upon relatively small 
units, the letters, and provides a shorter stimulation time for each 
of these than do the other conditions. The former also makes 
for occasional lack of clarity in impression with resultant errors or 
distracting uncertainty and the habituation of erroneous reactions 
because they remain long unchecked; there is, moreover, little of 
such variety in presentation form as would lead to the ready de- 
tection of these. For support of our theory of the relatively 
inaccurate registration of auditory stimuli, we have the behavior 
and comments of our Ss, who not infrequently confessed their 
inability to discriminate between certain letters. O’Brien’s Ss 
also reported the same difficulty.% 


The rather uniform superiority of our simultaneous combina- 
tion method is a finding in accord with those of Miinsterberg and 


*H. Miinsterberg and J. Bigham, Memory, Psychol. Rev., 1, 1894, 34-38. 
4E. Meumann, Vorlesungen zur Einfihrung in die experimentelle Pddagogik 
und thre psychologischen Grundlagen, I and III, 1911. 
Pohlmann, Experimentelle Beitrage zur Lehre vom Gedachtnis, 1906. 
6W. A. Lay, Experimentelle Didaktik, 3rd ed., 1910. 
17H. Fuchs and A. Haggenmiiller, Studien und Versuche iiber die Erlernung 
der Orthographie, Sammlung von Abhandlungen aus dem Gebiete der pdda- 
gogischen Psychologie und Physiologie, 2, 1898. 
18A. I. Gates, The mnemonic span for visual and auditory digits, J. Exper. 
Psychol., 1916, 393 
a OF J. Hawkins, Teputmente on memory types, Psychol. Rev., 4, 1897, 
289-29 
2M C. Schuyten, Experimentelle zum Studium der gebrauchlichsten 
Methoden im fremdsprachlichen Unterricht, Exper. Pdd., 3, 1906, 199-211. 
1Henmon, op. cit. 
Worcester, op. cit. 
*3Q’Brien, op. cit., 273. 
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Bigham,™ Smedley,” Frankfurter and Thiele,” Liideke,?? Woody”® 
and Von Sybel.?® 


The findings, moreover, of other investigators working at the 
more complex problems of visual education in the class-room point 
in the same direction.*° 


Kemsies,*! Quantz,® Schuyten,* and Henmon,™ on the other 
hand, had results somewhat at variance with this trend. 


We have attempted to account for the rather consistent 
superiority, when total learning is considered, of condition V+A, 
over one or another of the other six conditions employed in our 
experiment in terms of (1) the summation of memory cues closely 
linked with only one type of sensory experience; (2) the stimula- 
tion of more than the usual amount of effort on the part of the Ss; 
(3) the simultaneous rather than the successive arousal of the 
associative retinues of the two sensory modes; (4) the relative 
accuracy of impression with the attendant result of fewer wrong 
habits; (5) the reduction of such distractions as uncertainty; 
(6) the simultaneous combination of impressions, one of which 
stimulates synthesis and the other analysis; and (7) the freedom 
from such interferences as may result from shifting from one 
rather well integrated and exercised sensory set to another. 

Those cases in the present study in which condition V+A 
seems less effective than condition V are, in our opinion, the result 
of a crowding for time and of confusion following upon the recep- 
tion of too many unorganized stimuli. In the written anticipation 
response series, for example, the former presentation method was — 


*4Miinsterberg and Bigham, op. cit. 

*Smedley, op. cit. 

*W. Frankfurter and R. Thiele, Uber den Zusammenhang zwischen Vorstell- 
ungstypus und sensorischer Lernweise, Zsch. f. Psychol., 62, 1912, 96-131. 

27D. Liideke, Experimentelle Untersuchungen iiber das unmittelbare Be- 
halten bei besonderer Beriicksichtigung der Prozesse der Aufmerksamkeit und 
des Wiederkennens, Arch. f. d. ges. Psychol., 48, 1924, 213-247. 

**C. Woody, The effectiveness of oral versus silent reading in the initial 
memorization of opm, J. Educ. Psychol., 13, 1922, 477-483. 

29A. von Sybel, Uber das Zusammenwirken verschiedener Sinnesgebiete bei 
Gedichtnisleistungen, Zsch. f. Psychol., 53, 1909, 257-360. 

30J. J. Weber, Comparative Effectiveness of Some Visual Aids in Seventh 
Grade Instruction, 1925;and F. N. Freeman et al., Visual Education, 1924. 

Kemsies, Gedichtnisuntersuchungen an ‘Schulkindern, Zsch. f. pad. 
Psychol. 2, 1900, 21-30; 3, I90I, 171-183. 

A a om Quantz, Problems in the psychology of reading, Psychol. Monog., 

2; 1897 (no. 5) I-51. 

%Schuyten, op. cit. 
“Henmon, op. cit. 
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probably at a disadvantage because the time interval allowed for 
observing and recording each syllable was not sufficiently great to 
permit the subject to write at an entirely comfortable speed. 
When the stimuli to be capitalized are relatively numerous and 
wholly unfamiliar also, as they are in the initial trials especially, 
little time would be given for an organization of impressions. 
Temporary confusion and effort to a degree to be distracting 
might result, even though the Ss tended to attend to only one of 
the sensory modes.® The inference that this confusion would be 
prominent in the early trials is confirmed by our results which 
indicate that even in the series in which the anticipation response 
was oral, the relative rank of condition V+A tends to be some- 
what lower during the initial adjustment period than later. 


Our methods involving the alternation of visual and auditory 
exposures furnish an interesting contrast in many ways to the 
simultaneous combination scheme and supply results bearing upon 
several frequently debated psychological issues such as the nature 
of mental set and the conditions acting as determinants of the 
nature and degree of transfer. 


Since the curves for the alternation condition exhibit a rather 
uniform upward trend, it seems safe to assume that learning ac- 
complished in one trial under one form of stimulation transfers 
some of its effects to the learning in a successive trial and urder 
stimulation of another sensory sort. Assuming, moreover, rela- 
tively complete and positive transfer from trial to trial, at least 
to the degree found in conditions V and A, one would expect the 
curves for the alternation conditions to be relatively angular, 
since visual and auditory presentations are not equally efficacious 
according to our measures. This expectation is realized. The 
appearance, however, in the intermediate and final stages of the 
learning curves for the alternation conditions of more than a 
normal number of depressions, with these depressions correlated 
in position with the shift from one exposure type to another, 
suggests some temporary interference or negative transfer effects 
as a result of shift. 

That the advantage which the simultaneous combination 
methods hold over the simple visual presentation may be variety 
of impression, one might be led to believe by the fact that in the 


%QO’Brien, op. cit., 257. 


MODES OF PRESENTING MATERIAL FOR MEMORIZING 387 


last cycle of the spoken responses series the latter conditions rank 
lower than in the first cycle. Presumably, as S becomes familiar 
with the material and method, variety in impression becomes less 
essential. It is significant, moreover, that in the more difficult 
and confusing written response series three cycles of practice are 
not sufficient to cause any conspicuous shift in rank on the part 
of the alternation conditions relative to the visual. 


The results for the oral response series just described are out 
of accord, at least from a superficial point of view, with Jersild’s* 
finding that losses through shift decrease with practice. It must 
be remembered, however, that Jersild’s Ss shifted from one type 
of material to another, while in our experiment the material re- 
mained constant and the change occurred merely in the method 
of presentation. To one of Jersild’s conclusions—viz., the more 
mechanized the unit processes, the more difficult shifting becomes 
—our data lend support, for they seem to indicate that the one- 
trial alternation methods have a slight advantage over the 
two-trial. 


SUMMARY 


The relative efficacy of the various presentation types dealt 
with in the study seems to be a function of the measure on the 
basis of which an evaluation of the types is made, the stage in the 
learning at which the estimates of accomplishment are taken, the 
degree of the Ss’ familiarity with the material and with the de- 
tails of method, and the form of recording response employed. 
The simultaneous combination of the visual and auditory pre- 
sentation was, however, according to the measures applied, rather 
uniformly superior; and the simple auditory presentation was uni- 
formly inferior. The simple visual and the alternation combina- 
tions, which tended to rate between the two exposure con- 
ditions just enumerated, showed with respect to each other few 
consistent superiority-inferiority relationships. Varying the size 
of the alternation unit from 1 to 2 trials seemed to have had no 
very conspicuous effect upon the speed or the accuracy of learning. 
If any difference existed, it was in favor of the one-trial unit. 
Recording responses of a vocimotor sort tended to beget better 
results than manumotor ones. 


Jersild, loc. cit. 
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The data of the experiment have a bearing on some of the 
theoretical problems of transfer and mental set. Shift in presenta- 
tion type, when the material to be learned remains constant, does 
result in some interference effects, though these are usually not 
so great as to mask the positive transfer which occurs from trial 
to trial in the learning. Practice seems to reduce whatever ad- 
vantages do accrue from variety in presentation form; and me- 
chanizing the reaction unit seems to increase the difficulty of 
learning under conditions involving shift from one type of pre- 
sentation to another. 


RELATIONSHIP BETWEEN THE ABSOLUTE AND 
DIFFERENTIAL THRESHOLDS FOR AN 
AUDITORY STIMULUS 


By Joun H. Kennets and Rosert H. Txovutess, University of Glasgow 


The problem with which this investigation is concerned is the 
relationship between the absolute and the differential threshold. 
Are they two different phenomena, or is the absolute threshold 
simply the limiting value of the differential threshold obtained 
when the lower of the presented stimuli y: and 2 is made equal to 
zero? If the latter is the case, we should find continuity in the 
values of y2—Y7: (z.e. Ay) or in any function of Ay which we may 
choose to measure when 7; is increased from zero to any finite 
value. Such a continuity will, of course, be demonstrable only if 
the absolute and differential thresholds are measured under condi- 
tions which are identical in every respect, except that in the one 
case Y: is zero and in the other it is not. 

We may classify the conditions under which threshold experi- 
ments can be carried out under four headings: (a) two different 
stimuli, both of values greater than zero, may be presented 
simultaneously or successively against a uniform background (it- 
self either of zero or of greater intensity); (b) a stimulus of value 
greater than zero and an equal period of no stimulation (con- 
veniently expressed as ‘a zero stimulus’) may be presented against 
such a uniform background; (c) a stimulus may be presented once 
or several times against the background of another stimulus; and 
(d) a stimulus may be similarly presented against a background of 
zero stimulation. We are calling (a) and (c) measurements of the 
‘differential threshold’ and (b) and (d) measurements of the 
‘absolute threshold.’ In maintaining that thresholds measured 
under condition (a) are continuous with those measured under 
condition (b), and that (c) thresholds are continuous with (d), we 
are only in verbal disagreement with Koffka! who maintains that 


Mag ted for publication November 18, 1929. 
ofika, Perception: An introduction to the Gestalt-Theorie, Psychol. 
Bull , 19, 1922, 555- 
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the absolute and differential thresholds are different phenomena— 
for Koffka applies the term ‘absolute threshold’ to (c) and (d) and 
differential threshold to (a). We do not dispute his contention 
that (c) and (d) are essentially different measurements from (a). 
We are only concerned with the proposition that (a) is not an 

essentially different measurement from (b) or (c) from (d). 
It might be supposed that 
, continuity between the absol- 
—Freceiver ute and differential thresholds 
as we have defined them is so 
obvious as not to be worth 
demonstrating. Fechner’s de- 
duction of Fechner’s law de- 
pends,” however, essentially 
LF r, on the assumption that, when 
7: =0,Ay/7¥2 is unity (or Ay/y: 
is infinite) and that it then 
changes abruptly to the value 
demanded by Weber’s law 
when 7; is given the ‘absolute 
threshold value; and William 
James states explicitly in his 
discussion of Fechner’s law 
that this is the case.2 We find, 
on the contrary, that there is 
a continuous fall in the value 
of Ay/y: from unity when 
7i=0,‘ and that there is con- 
J tinuity in the values of Ay 
Fie. 1. Wrrinc D1iaGRAM OF THE itself when these are plotted 

APPARATUS . 
against 


METHOD 
The object of making our measurements of the differential 
and absolute thresholds under strictly equivalent conditions 
necessitated a departure from the standard methods of threshold 


2G. T. Fechner, Elemente der Psychophysik, 1860. 

3W. James, Principles of Psychology, 1890, 538. 

‘Our curves show Ay/7:, since it is more convenient to show a curve falling 
from unity than from infinity, as would the curve for Ay/y. It is difficult to 
say which of these ratios is correctly called Weber’s ratio, since Weber used 
sometimes one and sometimes the other. 
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measurement. On a background of a more intense stimulus, 72, 
we presented several times a less intense stimulus, yi. The S 
either perceived the stimulus changes or he had an unchanged 
experience of uniform auditory stimulation. In Koffka’s terminol- 
ogy, he reacted either with a ‘plane-experience’ or a ‘stepwise- 
experience.’ His instructions were to report every time he had 
the ‘stepwise-experience.’ So long as he had the experience of 
uniform stimulation, he made no report. 


The stimulus was a note of pitch 724 d.v., produced in a ‘loud-speaker’ 
attachment to a gramophone by means of an alternating current from an 
oscillating vacuum-tube circuit. The intensity of the sound was regulated by 
means of two inductionless resistances, r; and re, which short-circuited the re- 
ceiver (Fig. 1). The difference between the intensities of 7: and yz was made 
by short-circuiting rz to produce 7;. Thus, for 2, the short-circuiting re- 
sistance was r1+Fre, while for 7; it was r: only. 

A slight change in the period of oscillation of the vacuum tube is caused by 
variation in the total external resistance of the circuit. In order to minimize 
this variation in external resistance, an additional resistance of 9000 ohms (not 
shown in Fig. 1) was placed in series with the oscillating circuit. This was 
found to be sufficient to make variations of pitch with alteration of r+re 
immeasurably small. 

In order to get a relative measure of the sound intensities for different values 
of the shorting resistance, the strength of the alternating current through the 
receiver with large values of r:+rz2 was measured by means of a thermo-ele- 
ment and a sensitive galvanometer. From these values, the current strengths 
were calculated when r:+rz2 was small. These currents are expressed in the 
diagrams as the strength in milliamps of equivalent direct currents. Such 
figures are taken to be proportional to the energy of the stimulus striking the 
S’s ear, since no direct measure of this energy is possible (and for the purpose 
of the present experiment would have had no particular value). S’s head was 
kept at a constant distance from the open face of the gramophone (150 cm.). 
It was demonstrated that within the limits of error of our measurement there 
was no day to day variation of the current strength. 


Two methods of experimenting were used, and the results of 
them must be kept distinct since (as would be expected) they gave 
considerable differences in threshold measurement. 

In Method A, the short-circuiting was performed by the 
contacts of a Wundt time-machine. Two contacts were made, 
each lasting 0.08 sec. and separated by o.2 sec. After 4.7 sec., 
another similar double contact was made. During the next in- 
terval of 4.7 sec., the value of re was changed, and two similar 
double contacts were made with the new value. Thus y2 was 
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sounding the whole time and two double presentations of each 
value of yi were made. S reported every time he had the step- 
wise experience. 

This was later replaced by a more satisfactory method of 
presentation, Method B, in which the periods of y: and y2 were 
more nearly equal so that a finer threshold was obtained. The 
short-circuiting was by means of a metronome making contacts 
for 0.66 sec. separated by intervals of 0.72 sec. Five contacts 
were made for each value of re. 


The stimulus-patterns for these methods of presentation are 
shown in Fig. 2. 


| 


Fie. 2. Stimvutus PatTrerns 
Top: Method A; bottom: Method B. 


Each observation was started with rz at such a low value that 
S reported no step-wise experience. Then rz was raised by suc- 
cessive steps until several positive responses had been given. The 
stimuli were then lowered by the same steps until there had been 
several failures of response. Ay was taken as the mean between 
the first positive response as re was increased and the first failure 
to respond as re was decreased. 

Generally r; was started at zero so that the first y,;=0 and the 
first y2 was the absolute threshold.’ The second value of r; was 
equal to the previous value of re, so that the second +: was the 
same as the first y2. Similarly, each successive r; was greater 
than the previous r by the previous threshold value of re. Each 
‘71 was equal to the previous threshold value of yz (or to yi+Ay). 
Thus Ay was measured for successive values of y separated by 
just noticeable intervals. In order to show more clearly the con- 


5As the result of an error this method was not exactly followed for the data 
shown in the upper curve of Fig. 3. Here the initial value of 7, was not o 
but a very small positive amount. 
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tinuity of Ay at low values of y, measurements were also made of 
Ay at successive values of y, beginning at o and separated by 
much less than the value of the absolute threshold. 


1. 


9 


art 


\ 


1 20 


Fig. 3. Curve oF VARIATION OF WEBER’s Ratio witH STIMULUS STRENGTH 


Upper curve: mean of six determinations by Method A. Lower curve: single 
determination by Method B. Subject 8. Figures on curves indicate 
successive j.n.d. of stimulation. 


No sound-proof room was available for this experiment, so that most of 
the observations were necessarily made against a variable background of street 
noises. This was less serious than it would have been for other kinds of work 
upon the auditory threshold, since our object was the limited one of demonstrat- 
ing continuity of threshold for different values of y. While external noises 
undoubtedly produced irregularities in our curves and a general coarsening of 
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the threshold,‘ they could not simulate a continuity in our measurements 
where none would otherwise have existed. The effect of the noises was also 
rendered less important by the fact that our stimuli were notes of a single 
definite pitch. We considered it advisable, however, to confirm our results by 
experiments performed between 12 midnight and 3 a. M., when the street 
sounds were silenced. All the curves shown as obtained with the subject T 
were from a set of observations taken under conditions of complete silence 
at night. 


RESULTS 
Fig. 3 shows two curves of Ay/7:2 plotted against 1, the upper 
one the mean of 6 determinations by Method A starting with 
0.00061, the lower one a single determination by Method B, both 


TABLE I 
Data For Sussect S anp A 
(Mean of 6) 
. 00061 .00217 
-00215 .00355 
-00355 00484 
.00480 .00613 
.00613 .00748 
.00747 . 00869 
. 00869 . 01004 
.0100 .O114 
.O114 .0129 
.O129 .0144 
.0144 .0160 
. 0160 .0176 
.0176 . 0194 
.0194 .0212 
.0212 .0230 
.0230 .0250 
.0250 .0269 
.0269 .0290 
.0290 .0312 
.0312 .0336 
.0336 .0360 
.0360 .0384 
.0383 .0407 
.0562 .0593 
.0996 . 1035 
. 1857 . 1921 
. 2608 . 2678 
*Higher values of y not shown on graph. 


6—. G. Wever and S. R. Truman, The course of the auditory threshold in the 
presence of a tonal background, J. Exper. Psychol.. 11, 1928, 98-112. 


Ay/": 
.720 
- 393 
. 266 
.216 
. 180 
. 140 
- 135 
.120 
.112 
. 106 
. 101 
.090 
- 093 
.083 
.O81 
.080 
.072 
.O71 
.O7I 
.070 
.068 
.062 
-059 
.052* 
.038* 
.033* 
.026* 
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using subject S. The full series from which the upper curve is 
plotted is also shown in the accompanying table (including values 
for higher intensities of y not shown in the graph). In each case 
it is seen that Ay/+¥ falls on a continuous curve dipping sharply at 
first and later approximating to, but not reaching, the condition 
demanded by Weber’s law (a straight line parallel to the base). 


1 


0002 0006 005 O1 -015 
O ¥ O 


Fig. 4. Curves or VARIATION OF WEBER’s RaTIOo wiTH Stimutus STRENGTH 


(a) band vy smaller stimulus below absolute threshold value: Subject T, 
etho 

(b) With the smaller stimulus below absolute threshold value: Subject S, 
Method A. 


(c) 4b redrawn on same scale as Fig. 3 and joined to upper curve of Fig. 3. 


Figs. 4a and 4b also show the change of Ay/y2 (on a larger 
horizontal scale) but for a set of very low values of 71, all less than 
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0001 +0002 ;0003 -0005 


Fig. 5. Curves or VARIATION OF JusT PERCEPTIBLE STIMULUS INCREMENT 
with StimuLus STRENGTH 


The smaller stimuli are below the absolute threshold value and successive 
stimuli are separated by less than perceptible increments. Upper curve: 
Subject S, Method A. Lower curve: Subject T, Method B. 


001 “004 005 


Fic. 6. Curves or VARIATION OF JusT PERCEPTIBLE StimuLus INCREMENT 
STRENGTH 


Successive stimuli are separated by just perceptible increments. A: Subject 
8S, Method A. B: Subject 8S, Method B. C: Subject T, Method B. 
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the absolute threshold value, beginning at y:1=0. Again continu- 
ity is seen. To show this continuity more clearly in Fig. 4c, 4b 
has been drawn to the same scale as the upper curve in Fig. 3 
and joined on to it (both curves having been obtained by the same 
method with the same S). 

The above results with subliminal values of 7: suggested that 
Ay itself was a measure following simpler laws than Ay/7y2. Thus 
in Fig. 5 we have plotted the same experiment at results as are 
shown in Figs. 4a and 4b, this time as absolute values of Ay 


bat. 


Oo 005 O1 O15 02 025 03 ‘035 ‘04 


Fie. 7. Data or Upper Curve or Fic. 3 SHOWN AS CURVE OF VARIATION OF 

Just PERCEPTIBLE StiMuLUs INCREMENT WITH STIMULUS STRENGTH 
against yi. The points prove to lie on a line almost parallel with 
the base, showing that for very small values of 1, Ay is almost a 
constant (7.e. is independent of ¥). 

The curves in Fig. 5 show, however, a slight tendency to fall, 
so in Fig. 6 we show, on a smaller horizontal scale, Ay plotted 
against yi forthe values of 7: separated by just noticeable stimulus- 
differences. This figure shows that the initial tendency of Ay to 
fall is real. By Weber’s law, Ay should rise uniformly with y. 
Before such a rise begins to take place we see that there is a range 
of values of y over which Ay falls with increasing +. 

A longer curve of Ay is shown in Fig. 7. This is the whole 
curve of which Fig. 6a is the first part, drawn to a still smaller 
horizontal scale. It utilizes the same readings as the upper curve 
of Fig. 3. 
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In all of the curves of Figs. 5, 6, and 7, it is seen that there is 
no evidence of Ay falling on a different curve when y:=0 from the 
curve connecting Ay with values of y greater than o. The ab- 
solute threshold proves to be continuous with the first differential 
thresholds. 

SUMMARY 


(1) The absolute and differential auditory thresholds prove to 
be continuous with each other. There is no sudden emergence of 
a new law when the value of the absolute threshold of the stimulus 
is passed. 

(2) Weber’s law is very far from being fulfilled for low stimulus 
values. A much nearer approximation to the truth is that, for low 
stimulus values, the absolute value of Ay is nearly constant. 
This statement is not, however, exactly true. The absolute value 
of Ay seems to fall at first, then to rise on a curve which progres- 
sively approximates to the straight line inclined to the base, the 
function demanded by Weber’s law. 
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SOME QUANTITATIVE EXPERIMENTS WITH EIDETIC IMAGERY 


By J. A. GENGERELLI, University of California at Los Angeles 


The experiments here reported are exploratory in nature and were carried 
out in the writer’s home during the months of July and August of 1928 and 
August of 1929. The two Os were girls of the ages of 15 and 11 years, respec- 
tively, and sisters to the writer who has himself very little visual imagery. 

The experiments were inspired by a conversational inquiry into the imagery 
of the two girls. They both gave evidence of being very strong visual types, 
and were amazed at the writer’s confessed inability to imagine “anything he 
wanted to.”” When they were asked whether they “‘saw’’ things inside of their 
head, or out in space, they both replied that they “‘could ‘see’ them any place 
they wanted to.” By request, the older of the two, A, proceeded to project 
the image of a brilliant flower upon the topmost branches of a tree some hundred 
yards distant. The flower itself was about five feet distant. She reported that 
the image thus projected did not lose any of its structural or color details, and 
that it retained its natural size. The younger girl, B, repeated the same feat, 
although she experienced more difficulty in doing so. Many other informal 
attempts were made in this way with natural objects, the Os reporting uniform 
success in each case. They regarded the task as having nothing particularly 
unusual about it and repeatedly expressed astonishment at the fact that every- 
one should not possess this capacity of projecting a perceived object into space 
at will. 

Experiment I. Seven cards, 10 cm. sq., were cut out of stiff white card- 
board and a circle drawn on each in pencil by means of a compass. The radii 
of the circles varied from 27 mm to 15 mm., inclusive. The circles were drawn 
in accordance with a successively diminishing scale, such that the radius of the 
largest circle (no. 1) was 2 mm. greater than that of the next largest (no. 2); 
the radius of circle no. 2 was 2 mm. greater than that of circle no. 3, and so on 
down to circle no. 7 which was the smallest, having a radius of 15 mm. For the 
sake of clarity, we list below the numbers of the circles together with their 
respective diameters in mm. 


No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 
54 50 46 42 38 34 30 

On another piece of cardboard, 10 cm. X 15 cm., was drawn a square 
(in India ink) 42 mm. on the side. This, which we shall call the criterion, was 
placed vertically at varying distances from O and at a level with her eyes. 
The criterion was exposed at all times during the course of the experiment. 
O was seated at a table, and the seven cards thoroughly shuffled. The cards 
were then placed in a pile on the table at O’s right, face downward. The in- 
structions were as follows: 


*Accepted for publication November 23, 1929. 
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When I say ‘Up’ I want you to pick up with your right hand one of the 
cards in the pile and look at it for 5 sec. At the end of this time I shall say 
‘Down,’ and after you hand the card to me, I want you to project the circle 
you just saw onto the square which is tacked up here in front of you, and tell 
me whether it is too big, too small, or just fits. All you have to say is too 
small, too big, or just right. 


By reading the number of the circle written in small characters on the back of 
each, EZ, upon receiving the card, recorded the judgment on a blank specially 
prepared for the purpose. When the pile was exhausted, the cards were shuffled 
again, and the procedure repeated. The period required in shuffling the cards 
served as a rest interval, during which O was urged to keep her eyes off the 
criterion before her and let them wander about the room. 

It is clear that in the above set-up a maximal amount of eidetic endowment 
would enable the O, practically, to give all correct judgments. Consequently, 
we should expect that circle No. 4, having its diameter equal to the length of 
the sides of the criterion (the square), would invariably be indicated as fitting 
the square; the smaller circles as being too small; the larger circles as too large. 
A lower degree of endowment would scatter the judgments accordingly. 

The results of Experiment I are given in Table I. The distance of projec- 


TABLE I 
ReEsvuts OF ExperiMENtT I 


(Distance of projection 80 cm.) 


Judg- Circle Nos. 
ments 3 + 
larger 10 
smaller 
equal o 
larger 

5 


B smaller 
equal 


tion was 80 cm. Ten judgments were obtained for each circle. The table is 
in terms of the absolute number and kind of judgments given to each. 

Two very interesting facts stand out in the above results. First, is the 
precision of A’s judgments; and secondly, the fact that A, who is the older by 
four years, seems to possess a much more highly developed eidetic proclivity 
than B. The work of Jaensch would seem to indicate that eidetic capacity 
diminishes with age. The facts in the present case, however, seem to point to 
an original endowment on the part of A so superior to that of B that at the age 
of 15 years the one gives a better performance than the other at the age of 
II years. 

Introspections. Both Os reported that the projected images were in the 
form of shadow-like circles which were fairly distinct. Although, of course, 
the two Os were tested separately, and communication with each other regard- 
ing the nature of the experiment was forbidden, they both reported that the 
images, “‘once you got them on the card, were plain and steady.” A, in parti- 
cular, reported that she lost the “circle” if she raised her eyes and looked about 
the room immediately after the fixation-period. She found it always necessary 


5 6 7 

A 10 10 10 
10 10 10 
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to project the image immediately onto the criterion if she was to give a judg- 
ment with any degree of certainty; although, once she had projected the image 
on the cardboard she could hold it there indefinitely. This was likewise true 
of B to a lesser degree. 

On being questioned as to how they made their judgments, the Os reported 
that they “put the circle on the square, and if the sides of the circle ‘stick out’ 
of the sides of the square, the circle is too big; if the circle doesn’t reach the 
sides of the square, it is too small. It’s just like placing a real circle on top of 
a square.” 

Both Os complained of burning and smarting in the eyes after a series of 
judgments (one judgment for each of the seven cards), particularly toward 
the end of the sitting. 

Experiment II. Wishing to test the effect of distance of projection upon the 
distribution of the judgments, the card bearing the criterion was removed to a 
distance of 365 cm. from the O. All the other factors remained the same. 
The results are shown in Table IT. 


TABLE II 
ReEsvu.ts oF EXPERIMENT II 


(Distance of projection, 365 cm.) 


Judg- Circle Nos. 
ments 
larger 


smaller 
equal 


larger 
smaller 
equal 


When we compare the above results with those in Table I, it is seen that the 
maximum of “fit”? judgments goes towards the left, z.e. in the region of the 
larger circles. A’s record again shows a surprising consistency. 

This would seem to indicate that, in the two cases here considered, we have 
decrease in the size of the eidetic image as the distance of projection is increased. 
It is difficult to see what other interpretation may be placed on the above facts. 
In all the present experiments the comparison circles were fixated at ordinary 
reading distance. This result is similar to Kliiver’s who used the foliowing 
distances of projection:—25 cm., 100 cm., and 150 cm.! Of the 18 Os used, 12 
showed a diminution in the size of the EI with increase in distance of projection. 
This was obtained with exposures of Io sec. 

Our own quantitative results were supplemented by the following rough 
observations. O was given one of the cards and told to look at the circle for 
the usual period, i.e. 5 sec. HE then took a large piece of white card-board and 
stood at a distance of about 1 m. from the O who was told to project the image 
of the circle on the card-board. £, still holding up the card-board, then gradu- 
ally moved backward away from the O. At a distance of about 250 cm. he 


\1Heinrich Kliiver, An experimental study of eidetic type, Genetic Psychol. 
Monog., I, (no. 2), 101-2. 


5 6 7 
Oo Oo Oo 
A 10 10 10 10 
Oo Oo 10 Oo Oo Oo 
B oO oO 10 10 10 10 10 
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stopped and asked O whether the image had increased or diminished in size. 
The distance was then again increased by about 1 m. and another judgment 
obtained. The Os reported in nearly every case that the image seemed to 
decrease in size. There were a few judgments to the effect that the image 
retained its original size; but there were no judgments indicating an increase. 


Experiment III. In view of the fact that A gave such remarkably precise 
judgments it was decided to construct a new set of circles having a smaller 
interval between them. We therefore drew a set of seven circles (in India ink) 
having a difference in radius of 1 mm. Circle no. 1 now had a radius of 24 mm., 
Circle no. 2, 23 mm., no. 3, 22 mm., and so on. The standard for comparison 
was a circle having a radius of 21 mm. The procedure was in all respects the 
same as in the preceding experiments, the O being asked to project each circle 
on the standard for comparison and to determine whether it was too large, too 
small, or equal.? 

A gave 8 judgments for every card. B, on the other hand, because of 
scatter, gave 50. These were equally divided over a period of 5 days. The re- 
sults are shown in Table III. 


TABLE III 
Resvutts or Experiment III 


(Distance of projection 80 cm.) 


Judg- Circle Nos. 
ments 


larger 
smaller 
equal 


larger 39 2 
smaller oO 32 46 
equal I 16 


The precision of A’s judgments is again in evidence. This was, in fact, the 
reason for not having this O give a greater number of judgments. She found 
the task so easy that she complained of the monotony of the experiment. 

It will be seen that the distribution of the ‘larger’ and ‘smaller’ judgments 
on the part of B conform roughly to the ogive curve, the latter more so than 
the former. The data are certainly not amenable to quantitative treatment, but 
give an indication of what may be done with a more adequate set-up. 


Experiment IV. In this experiment, the step interval between the circles 
was made still smaller—the radii of the 7 stimulus-circles varied by steps of 
0.5 mm. The circles were carefully drawn on cards 18 cm. sq. There were 3 
copies of each of the 7 circles, so that the Os worked with a pack of 21 cards. 
The standard for comparison—a circle—had a radius of 26.5 mm. This was 
placed at a distance of about 60 cm. from the O. The standard could be seen 
only during the period in which the judgment was being made. 


2Upon seeing the new set of circles, A, who is the more expressive of the 
two, exclaimed: ‘‘Why they’re all alike! I never will be able to tell the differ- 


ence.’ 


she 
oug 
The 
Tak 
0 
A 
B 
gre 
8 8 8 I 
A 7 8 8 
B 50 50 he 
imé 
pe 
tha 
of 
wh 
loo 
err: 
anc 
as 
co 
we 
lik 
no 
big 


QUANTITATIVE EXPERIMENTS WITH EIDETIC IMAGERY 403 


After O had gone through the pack of cards and given a judgment on each, 
she was given a rest period of a few minutes, and the cards were again thor- 
oughly shuffled. Fifteen judgments were obtained for every stimulus-circle. 
The experiments were all performed at one sitting. The results are shown in 


Table IV. 
TABLE IV 


OF EXPERIMENT IV 
(Distance of projection 60 cm.) 


Judg- Circle Nos. 
ments 


~ 
> 
w 


larger 
smaller 
equal 


larger 
smaller 
equal 


larger 
smaller 
equal 


Sno ODO 


oom ONS 
moo 


Here again is evidenced the decided superiority of A, although there is a 
great deal more scatter in judgments than in Table III. The judgments, how- 
ever, still fail to conform, except roughly, to an ogive distribution. 

B’s results show that the task was too difficult for her eidetic equipment. 

J, a brother of A and B, is totally devoid of eidetic imagery. He had not 
been available prior to the above experiment. He is 20 years of age. 


Introspections. The introspective information given by A again attests to 
her strong eidetic endowment. Several times she pointed out in her eidetic 
images of the circles certain small details, such as very slight blurs in the 
periphery, which were present in the original. She also reported quite often 
that when the image of the comparison circle fitted the criterion, the periphery 
of the criterion circle seemed a bit darker and thicker. Another observation 
which was volunteered was to the effect that she experienced a tendency to 
superimpose the image of the criterion circle upon the comparison circle as she 
looked at the latter for the alloted period of 5 sec. 

The introspective reports secured from B throw some light on the rather 
erratic scattering of her judgments as given in the tables. She reported time 
and again that she had but slight control over her projected images, and that 
as often as not they “slipped off” the standard for comparison. An objective 
corroboration of this is the length of her reaction-times. B’s reaction-times 
were much longer than A’s. The strained and intent expression on her face 
likewise indicated that she was having some difficulty in making her judgments. 
Several times she reported seeing several circles at once. 

J’s introspections were quite meager. There were, of course, no eidetic 
images present. Upon being asked how he formed his judgments, he could give 
no description. He merely stated that ‘somehow or other the circles looked 
bigger, smaller, or about the same size.” 


fe) 

A I2 15 
3 
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B 9 I2 
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J I2 15 
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Remarks. While the lack of time, apparatus and laboratory conveniences 
made it difficult to pursue the above experiments with any degree of constancy 
or refinement, we feel that certain methods of attack are suggested which may 
prove fruitful in future quantitative investigations of eidetic endowment, and 
perhaps of visual imagery in general. Certainly there appear to be no apriori 
considerations that would render the method of constant stimuli, so eminently 
successful in experiments with lifted-weights, of no avail in investigations of 
eidetic imagery. Such a method, furthermore, would place research in this 
field on a quantitative basis such as has not been attained heretofore. 
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THE CORRELATION CORRECTED FOR ATTENUATION IN ONE 
VARIABLE AND ITS STANDARD ERROR 


By Jack W. Dounuap and Epwarp E. Cureton, Territorial Normal 
and Training School, Honolulu, Hawaii 


The validity of a test is estimated by correlating it against an outside 
criterion. Since neither the test nor the criterion will ordinarily have a perfect 
reliability, this correlation will suffer from attenuation in both variables. The 
validity of the test should properly decrease with its reliability, for if the 
validity coefficient were corrected for attenuation in the test, this corrected 
correlation with the criterion might easily exceed the square root of the relia- 
bility coefficient, which is theoretically impossible. On the other hand, the 
validity of a test has nothing to do with the reliability of the available criterion 
scores, and the validity coefficient should be corrected for attenuation in the 
criterion. This paper considers formulas for such a correlation between two 
variables corrected for attenuation in one of them; selects the most practical 
of them, and presents a derivation of its standard error. 

Given a test y2 and a criterion 2 measured by fallible scores x, and z; with 
errors €; and e;. Then 

+ 


Z3 = To + €3 
Assume that the errors are uncorrelated with each other and with the true 


scores. Then 
= (Leo + €1)Y2 = 


= + €s)¥2 = 
= + €1) (Lo + €3) = Lowe? 


so that 
_ 


Nows, 


Each of the last two numerators differs from 22t42 by chance only, so the best 
estimate of 2x42 should be their arithmetic mean, whence, substituting also 
the value of cw?, 

_ 


2N Vrisoies 


The value of reo: could be calculated from formula [1], but the computation 


*Accepted for publication Sept. 10, 1929. 
405 


y 
y 
y 
of 
and 
= 
N N 13 71 
4 


406 DUNLAP AND CURETON 


would be rather long and the standard error of this formula would be difficult 
to determine, and lengthy. If we assume o: = az, it reduces to 


To? 


If o; does not equal a; exactly, ~/o; a3 is their geometric mean, and we substitute 
this value for o; and then for o; in the numerator. Since the geometric mean is 
slightly smaller than the arithmetic mean, this substitution will cause formula 
[2] to underestimate the true value of reo: slightly, but in most cases this 
systematic error is small in comparison with the sampling errors. 

It is not necessary to compute both the intercorrelations r:2. and re3. In- 
stead, we may compute ra(i+s), the correlation between the test scores and the 
sums of the pairs of corresponding criterion scores. 


(411 + Zs) Ti2 01 + Gs 
N o2 Vo + o1 o3 + 
Assuming as before that = os, 


= 


Ti2 + 
= Ve + 
1 

Then 
Tis + = Tats) V2 + 
Substituting in [2] 


2 Tis 
I+ fs 


Tou 


Before formula [5] can be used for practical purposes, its standard error 
must be known. It should be noted that the standard error as derived here 
applies equally well to formula [2], for rea+3) may always be computed by for- 
mula [3]. For convenience, we shall call raa+3) = r, so that 

rVi+ns 
on 
V 2TQs 
Taking logarithmic differentials, summing, squaring and dividing by the 
population, 


rm 4(1 +113)? ar(1 + ris) ar Tis 
2 

To evaluate this expression, we require the values of r, Tis, or and ory, which 

may be determined directly from the data. In addition, we need the value of 

Trr,,° From Filon and Pearson’s formula for the correlation between correlation 


coefficients,? substituting the subscripts 1, 3, 2 and (1 + 3) for 1, 2, 3 and 4 


respectively, we have 
I 


G — Here) Tos + (Facts) — Tes 


1This formula has been given without formal proof by C. L. Hull in his 
Aptitude Testing, 1928, 244, formula 6. 
2Cf. T. L. Kelley, Statistical Method, 1923, 179, formula 128. 


Tr, 


[2] 


CORRELATION CORRECTED FOR ATTENUATION 


Ti(1+8)) — Ts(i+3) (Tita) T2(1+3) + Tis 


Tis 
Fis T2(i+s) (riz? + rats) Pea? + r°satsy)] 


+ 
To evaluate this expression, we need in addition to the ms and reci+3) calculated 
from the data, the values of rici+s), Ts(1+s), Ti2 ANd Fes. 


= = 
N o(1+3) + 63 + 03? 


Assuming as before that o1 = o3 


Ti(its) = — = 


Assuming that ri2 = rez, we have from [4], 


2 


T12 


If riz does not equal r2; exactly, the second expression of [10] is their arithmetic 
mean. Remembering that rma+s) = Traits), it may be seen that rz and res 
enter equally and additively in [8], except in the case of the second term of the 
first parenthesis, r2 T23 T2(+s), in which both enter as factors. The only syste- 
matic error introduced by the assumption will be a negligible increase in the value 
of this term due to substituting for the product ri2 re; the square of the arith- 
metic mean of these factors. 


Substituting the values from [9] and [10] in [8] and simplifying, we have 


in = 


13 


Substituting the values of o;, or,, and rr, in [7] and simplifying, we have 


To2 | 2(1 —r?)? (1 — (1 — r?) (1 — M3) 
Cre: = /2N 


An example of the use of formulas [5] and [12] might be the determining of 
the validity of a test of some character trait by its correlation with the judge- 
ments of friends of the members of the criterion group. The uncorrected 
validity coefficient would be the correlation between the pooled judgments of 
all the judges and the test scores; the reliability of the criterion, the correlation 
between the pooled judgments of half the judges and those of the other half. 
Suppose that the former correlation is 0.30 and the latter 0.50. Then from [5], 
To2 = 0.367, and from [12], if N = 50, or, = 0.024. 

It should be noted that the denominator of [5] is the Spearman-Brown 
formula for the estimated reliability of a test twice as long as the given ones 
from which the reliability coefficient was computed, and that the values in 
parentheses in [12], are quite commonly used functions of the correlation coeffi- 
cient. Values of all these functions are available in various published tables, 
whose use should lighten the labor of computation considerably. 
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OBSERVATIONS ON THE TEMPORAL JUDGMENT DURING SLEEP 


By Epwarp N. Bruss, University of Maine 


Studies of the temporal judgment have been almost wholly confined to the 
analysis of relatively short intervals; the least perceptible interval, the largest 
noticeable interval or maximum conscious present, and the indifference point 
for the perception of intervals. A study of the temporal judgment involving 
relatively long intervals of time has been reported by L. D. and E. G. Boring.! 
Their Os were awakened at prearranged times during the night, asked to 
estimate the time, and to report as far as possible the cues upon which the 
judgment was based. They found that the time could be estimated with a 
degree of accuracy that is one half of that which chance guesses would have 
given under the conditions of the experiment. They also found that the Os’ 
account of the cues indicated that they were an adequate basis for the judgment. 
The most frequent and useful cues were those dependent upon the general 
bodily state. There was comparatively little dependence on external criteria. 

The ability to awaken at given times in the morning might give another 
approach to the problem. The response to cues, external or internal, under a 
determination, which seems to be the general nature of this phenomenon, is 
probably the same sort of thing as that involved in certain types of post- 
hypnotic phenomena. Some understanding of it might be gained by observing 
the conditions under which it works. 

With this general problem in mind, the writer attempted a rough prelimi- 
nary study, using himself as 0.2, The work was necessarily limited by the de- 
mands of ordinary living and of other work, and no apparatus was used to 
obtain highly accurate measurements. Most of the conditions considered were 
rated on scales, and, while these ratings were made on the basis of definite 
criteria, they are not precise. The number of cases varied, and is often far 
too few, because some of the conditions could not be controlled at will. No 
very extended mathematical treatment need therefore be attempted because 
of the general nature of the data. If other Os had been used, important in- 
dividual differences might have appeared. The results should be taken cauti- 
ously and as merely suggestive. 

The procedure was to record, on retiring, the approximate time of going 
to sleep, the time chosen for awakening, and ratings on such factors as general 
physical condition, degree of mental alertness previous to retiring, motivation 
(taking into account the relative desirability or necessity of awakening at the 
given time), and the amount of sleep on the previous night. Then the sugges- 


*Accepted for publication November 26, 1929. 

1L. D. and E. G. Boring, Temporal judgments after sleep, Studies in Psy- 
chology, Titchener Commemorative Volume, 1917, 255-279. 

?This paper is from the Psychological Laboratory of the Boston Psycho- 
pathic Hospital. The writer is indebted to Professor E. G. Boring for helpful 
suggestions and criticisms. 
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tion for awakening was given by repeating ten times subvocally: ‘‘Waken me 
up at o'clock.” The time of awakening was taken as the time when conscious- 
ness was regained sufficiently to look at the clock, and it was recorded to the 
nearest minute. Other conditions recorded were: illumination in the room, 
dreams (whether remembered, vague, vivid, or disturbing), general physical 
condition during the first half-hour after awakening (in general, rated on the 
basis of feelings of fatigue or restedness), and the ‘purity’ of the determination 
(i.e. the amount of subsequent mental activity before dropping off to sleep). 
Fifty records were obtained, complete except in the case of items added after 
the beginning of the experiment. 

The observations were made during two periods, the first during March, 
1926, in Cambridge, Mass., and the second during July and August, 1928, at 
the Boston Psychopathic Hospital. The records are, within these two periods, 
chiefly for consecutive days, but as only complete records are included, there 
are exceptions in several cases where something had interfered. An important 
difference in the conditions at these two places of residence lay in the matter 
of illumination, for the room at the hospital was much the darker. This differ- 
ence was taken care of, as far as possible, by special care in rating this condition. 
In other respects the general conditions were comparable. 

Previous to the experiment the writer had employed this method of awaken- 
ing at times for a year or more. It is quite possible, therefore, that an un- 
practiced O might have some initial difficulty in awakening in this way. 

One might expect a difficulty to arise when awakening occurred much in 
advance of the time set. This occurrence, however, did not happen during 
these observations, except for relatively short intervals of time, which were 
then recorded as minus errors. The oversleepings were rated as plus errors. 

In order to rule out the factors of habit and the utilization of constant un- 
recognized cues in awakening, the times of retiring and awakening were varied 
as much as practical considerations permitted. The table shows the distribu- 
tion of times set to awaken. The times of retiring were similarly distributed 
from 9:30 P. M. to 2:00 A.M. The interval between retiring-time and time-set-to- 
awaken was varied from 43 to 9} hrs., as may be seen from the table. Further 
variation was obtained by different combinations of retiring and awakening 
times, so that the same length intervals at the same absolute times were seldom 
repeated. Actually, two such intervals were used three times each, six twice 
each, and the remaining thirty-two were all different, if half-hour intervals are 
used as a basis of classification. 

The chief results are presented in the table. The ‘mean error of estimate’ in 
awakening as compared with the predetermined time, the standard deviation, 
the probable error, and the constant error (indicating a constant tendency to 
awaken before or after the predetermined time) are all expressed in terms of 
minutes. At the bottom of the table these values are given for all the data, 
without regard to the special conditions. It will be noted that the mean error 
of estimate is 10.6 min., with a standard deviation of 10.0; in other words, given 
the suggestion to awaken at a given time, in approximately 68% of the cases 
the awakening will actually occur within 0.6 to 20.6 min. of that time. 

Unfortunately there is no direct evidence available as to what the waking 
times would have been without this special determination. Evidence, however, 
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TABLE I 


SHOWING THE CONDITIONS OF THE EXPERIMENTS, THE NUMBER OF EXPERI- 
MENTS, THE MEAN Error OF EstiMaTe, THE STANDARD DEVIATION, 
THE PROBABLE ERROR, AND THE CONSTANT ERROR 


(Number of Experiments 50) 


Conditions N M.E. of E. 8.D.  P.E. C.E. 
(1) Time Set to Awaken 


| 
| 


NO 

=NONO 


Doon 


| cn Om | 


| 
| 
| 


N00 


| 


9:30-10:00 
(2) Hours Before Awakening Tim 
43-6 
6 -63 
64-7 
7-74 
73-8 
8 -84 


84-93 
(3) Hours of Sleep Previous Night 
6 


OM 
DA 
Nw 


| 
| 


L+++++ 


3 
5 
4 
8 
3 
3 
4 
2 
6 
3 
9 
4 
6 


93-10 
(4) General Physical Condition on Awakening 
Below par 


moO 


00 4 

(5) Bladder Condition on Awakening 

No noticeable pressure 21 

Slight pressure 25 

Marked pressure 4 
(6) ‘Purity’ of Determination 

Little or no subsequent activity 11 

Moderate amount of “ 5 9 

Much 4 
(7) Dreams 

None remembered 

Vague 

Vivid or disturbing 
(8) Character of sleep 

Sound 


DOA 


++ 


Ao 
Own 


Wad 
++ 


a~ 


Restless 
(9) Illumination of Room on Awakening 

Dark or dull 
Medium 
Light 

(10) Motivation 
Merely for experiment 
Otherwise desirable 
Otherwise very necessary 


AVERAGE 


++4++ ++ 44+ 
OO 


So ONW 


5:30- 6:00 
6:00— 6:30 
6:30- 7:00 
7:00— 7:30 
7:30- 8:00 
8:00— 8:30 
8:30- 9:00 2 
16 
12 10 5 
73- 8 5 7 6 
8 -— 8} 15 14 I 
83-9 I 8 6 5 
9 - 93 14 7 
12 II 7 
13 9 2 
9 9 
II 10 
9 9 2 
9 10 8 
5 5 | 
16 -4 4 
18 
| 
8 4 
14 4 ( 
8 9 | 
Io 613 6 4 
19 613 8 
8 
14 6 
9 16 7 1 
13 10 9 
3. +'I0 
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that the determination was operating appears indirectly in several ways. 
Section (1) of the table suggests no real difference in the accuracy of awakening 
for any particular period of the morning. The interval, 7:30 to 8:00, is a possible 
exception, but the somewhat lower value there is probably not significant in 
view of the variability. Section (2) of the table shows no significant differences 
according to the interval of sleep elapsing between retiring and awakening. 
These results seem to rule out to a considerable extent the possibility that the 
awakenings were due to a habit, either to awaken at a particular time or after 
a certain interval of sleep. Further, the records show that the average amount 
of sleep during the experiment was eight hours, which has been approximately 
the O’s habitual amount for several years. The mean difference between the 
actual time of awakening and a time of eight hours after retiring is 48.0 min., 
with a large s.p. (42.1), and a p.z. of +4.0 min. The mean time of actual 
awakenings was 7:19. The mean difference between this time and the time of 
actual awakening was 39.5 min., S.D. 27.8, and P.E. +2.7. Both of these are 
very significantly larger than the error in awakening as compared with the 
predetermined time. 

The relation between the various other factors recorded and the accuracy 
of the time-estimate may best be seen by inspection of the table. An optimal 
amount of sleep on the previous night is suggested. There is possibly a tendency 
for more accurate estimates when the general physical condition is good on 
awakening. Bladder condition does not seem to be important, although, when 
there was marked pressure, there was a constant tendency to awaken before 
the time set. The amount of mental activity taking place after the suggestion 
was given seems to be rather definitely related to accuracy in awakening. With 
little or no subsequent activity the average error is least, and the constant 
error is very slightly in the direction of awakening too soon, while with much 
subsequent activity the tendency is to oversleep. Mental activity during sleep 
seems important also, and there is greater accuracy in awakening when dreams 
were not vivid or disturbing. Sound sleep seems to be more favorable than 
restlessness. Light in the room seems important, probably as a cue under the 
determination. Somewhat less accurate estimates appear when the time was 
set merely for the purposes of the experiment than when it was desirable or 
necessary to awaken from a practical point of view. Other factors recorded 
showed no particularly suggestive relationships. 


Conclusions. It is possible, for the writer at least, to ‘judge’ time with 
considerable accuracy during a period of sleep. The ‘judgment’ appeared as 
awakening under a determination. The average actual time of awakening 
was far closer to the time set in the experiment than to any time, absolute or 
relative, that one might have expected for the awakening on the basis of habit. 

Certain conditions appear as favorable or unfavorable to the operation of 
the determination. The more important of these were general physical con- 
dition, amount and character of sleep, mental activity subsequent to the setting 
up of the determination, both before and after going to sleep, illumination in 
the room on awakening, and motivation. 
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STUDIES FROM THE PSYCHOLOGICAL LABORATORY 
OF VASSAR COLLEGE 


LVIII. Reacrion-trmz, FLIcKER, AND AFFECTIVE SENSITIVENESS AS TESTS 
or EXTRAVERSION AND INTROVERSION 


By M. F. Wasusurn, E. Huauss, C. Stewart, and G. Siiex 


Reaction-time. In a recent number of this Journat! there were reported 
some experiments indicating shorter reaction-times to noise in extraverts, as 
compared with introverts. The average for introverts was 2000; that for 
extraverts 1690, a difference giving 97 chances out of 100 of a true difference 
greater than zero. This difference corresponds to the general conception of 
speed of movement as an extravert trait. The present study attempted among 
other aims to verify this result with other Os. The groups tested in the pre- 
vious investigation were obtained by the use of the Marston questionary, 
an O being ranked as an extravert if the number of extravert answers was at 
least 1.5 times the number of introvert answers, and as an introvert if this 
ratio was reversed. In the present study both the Marston and the Freyd 
questionaries were used. As before, each O was judged by herself and by two 
of her friends; this time the introvert group was the highest quartile in total 
number of introvert answers from both questionaries combined, and the 
extravert group the lowest quartile. The questionaries were answered for 
168 young women college students, and the two groups tested each consisted 
accordingly of 42 Os. As in the earlier study, the average of the first ten re- 
action-times was taken for each O, on the supposition that temperamental 
differences would be more apparent before the reaction process had become 
mechanized through practice. The average of these average reaction-times was 
for the introverts 167.40, for the extraverts 159.80; a negligible difference, 
giving only 72 chances out of 100 for a true difference greater than zero. 

A significant difference in reaction-time between extraverts and introverts 
does not obtain for this second pair of groups. 

Flicker. In the Marston questionary perseveration is regarded as an intro- 
vert trait, its absence being defined as ability to turn readily from one activity 
to another. In the testing of motormen in Boston, perseveration was measured 
by the rate of rotation of a black and white disk at which flicker disappeared.? 
We determined this rate for the members of our two groups and obtained a 
difference giving 93 chances out of 100 of a true difference greater than zero, 
but it was in the wrong direction, showing greater retinal inertia in the extra- 
verts than in the introverts. 


*Accepted for publication January 30, 1930 
1M. F. Washburn, K. Keeler, K. B. thew, and F. M. Parshall, Experiments 
= the relation of reaction-time, cube fluctuations, and mirror drawing to 
differences, op. cit., 41, 1929, 112-116. 
V. Bingham, Service Bull. Per. Res. Fed., 1929. 


412 


TESTS OF EXTRAVERSION AND INTROVERSION 413 


Affective sensitiveness. Since extraverts are supposed to be both more 
superficially emotional and more sensitive to the external environment than 
introverts, it seemed possible that there might appear a difference between 
the groups in what the senior author of this study has called affective sensitive- 
ness. This term means the tendency to find simple sense material, such as 
colors or articulate sounds, highly pleasant or unpleasant. The material was 
50 color combinations on a gray ground, each composed of two Bradley colors 
3 cm. in area with a strip of ground 5 mm. wide between them, and 50 nonsense 
syllables each composed of an initial vowel and final consonant. The Os were 
asked to estimate the agreeableness or disagreeableness of these stimuli by 
using the numbers 1 to 7, I meaning very disagreeable, 2 moderately disagree- 
able, 3 slightly disagreeable, 4 indifferent, and 5, 6, and 7 increasing degrees of 
pleasantness. Affective sensitiveness in a given O was measured by the ratio 
of the total number of her extreme judgments, 1 and 7, to the total number of 
her ‘indifference’ judgments, 4.2 The extraverts showed greater affective sensi- 
tiveness, their median ratio being 2.14, while that for the introverts was 1.04, a 
difference indicating 95 chances out of 100 that a true difference greater than 
zero exists. This test, which gave the most reliable difference, is the least ob- 
jective of the three here investigated, since it depends on introspective judg- 
ments of O’s attitude. We may note how far it is from determining whether a 
given individual is an introvert or an extravert. Suppose we say that a person 
with affective sensitiveness above 1 is probably an extravert. In these experi- 
ments 81% of the extraverts had a ratio above 1, but so did 56.4% of the in- 
troverts. 

These results do not encourage the belief that objective tests of extraversion- 
introversion will be found. 


LIX. Tue Errects or tHe Direction or In1IT1IAL PATHWAYS ON THE ORIEN- 
TATION OF WHITE MICE IN A 


By M. F. Wasusurn and R. Esersspacu 


Various experimenters, Hubbert and Lashley, Warden, and especially 
Dashiell, have observed that animals learning a maze quickly acquire an 
orientation in the general direction of the goal. The aim of the present study 
was to see how, if at all, this orientation would be affected by differences in the 
direction of the initial pathway. Two groups of seven mice each learned a maze 
whose true path consisted of six equal straight pathways. The maze was 
lighted from above the center and was under a dark canopy.‘ One group 
entered it through a path which led in the direction opposite to that of the 
goal; the other group entered it through an equally long path leading in the 
direction of the goal. One half of the culs-de-sac pointed in the direction of 
the goal; the other half in directions at right angles to this. We measured the 


’Misses A. Naylor and H. Mallay did part of this testing. The extraverts 
numbered 37, the introverts 39. ; 

4Food was not at the goal until the mouse reached there (see following 
study). 
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degree of an animal’s orientation tendency by the number of times it entered 
culs-de-sac towards the goal, divided by the number of times it entered culs- 
de-sac leading to the right or left. The average of these ratios for the group 
entering the maze by the ‘positive’ initial path was 1.61; the range being from 
0.92 to 3 and only one of the seven ratios being below 1. The average for the 
group entering the maze by the negative initial path was 1.10, with a range 
from 0.42 to 1.6; three of the seven ratios being below 1. 

The direction of the initial pathway, if towards the goal, seems to produce 
an increased orientation towards the goal, so far as a judgment can be reached 
with such small group. The work is being continued. 


LX. Tue Errect on ORIENTATION IN THE CIRCULAR MAZE OF THE PRESENCE 
or ABSENCE OF Foop at THE GoAL Durinc RUNNING 


By M. F. Wasusurn, E. Jacoss, and M. MAcKENZIE 


In all experiments with hunger as the drive in maze learning, so far as the 
senior author of this study is aware, food has been present in the feeding com- 
partment during the running, so that the smell of it may have been a factor in 
the learning process, and especially in orientation towards the goal. Our in- 
vestigation aims to find how orientation in the circular maze is affected when 
food, instead of being present at the goal throughout the running, is placed 
there when the mouse arrives. 

The orienting tendency of a mouse was measured by the number of times 
it returned from one ring into the ring next further from the center. Two 
groups of seven mice each were run. With one group a dish of milk was present 
at the center of the maze throughout; with the other the dish was put in the 
center compartment after the mouse had reached that point. A little practice 
enabled us to do this without frightening the mouse out of the center. 

For the group ‘with food’ the average number of reversals during the 
learning period was 7; for the group ‘without food’ it was 7. In order to see 
whether the presence of food at the goal influenced the orientation in the first 
run, the average number of reversals in first runs was found: it was for the 
group ‘with food’ 2.28; for the group ‘without food’ 2.14. 

The presence of milk at the goal during maze running does not affect orien- 
tation measured in the manner here described. Food with stronger odor would 
probably give a different result. 
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MINOR STUDIES FROM THE PSYCHOLOGICAL LABORATORY OF 
THE UNIVERSITY OF NEBRASKA 


III. Sex AND THE METHOD oF ConTINUOUS LiIsTS 


By Exuinor J. Néxu and J. P. GuitFrorp 


Four previous studies of sex differences in association have been made by 
means of the method of continuous lists. In 1891, Jastrow, at Wisconsin, 
laid down the procedure for this problem.! Twenty-five men and twenty-five 
women students were instructed to write one hundred words as rapidly as 
possible in order that the lists might be natural and unreflective. The experi- 
ment was twice repeated at Wellesley College, once by Nevers,” and again by 
Calkins.* 

Manchester performed the experiment a fourth time at the University of 
California,‘ in 1905. She divided her data into three sets, each containing 
twenty-five men’s lists and twenty-five women’s, which provides three pairs 
of groups for comparison. 

The earlier conclusions are not univocal, but certain sex differences in 
associations are indicated. The range of ideas is found to be greater in men 
than in women by all experimenters. From Jastrow’s lists, women’s traits 
are revealed as ‘“‘an attention to immediate surroundings, to the finished 
product, to the ornamental, the individual, and the concrete, while the mas- 
culine preference is for the more remote, the constructive, the useful, the gen- 
eral, and the abstract.’”> Calkins considers the difference in mental community 
negligible and she also objects to the emphasis placed upon the greater pro-— 
portion of abstract terms for men.* Manchester finds that reference to time, 
to the dynamic, and the abstract predominate in the men’s lists; notions of the 
static, space, and the concrete in the women’s.” 

The present experiments were performed with the hope that any genuine 
sex-differences found in the earlier studies would be more fully verified by ad- 
ditional evidence and that some of the more uncertain differences would be 
cleared up to some extent. 


*Accepted for publication February 20, 1930. 

1J. Jastrow, A study in mental statistics, New Review, 5, 1891, 559-568. 

*C. C. Nevers, Dr. Jastrow on community of ideas of men and women, 
Psychol. Rev., 2, 1895, 363-367. 

4M. W. Calkins, Community of ideas of men and women, ibid., 3, 1896, 


426-430. 

‘$ G. Manchester, Experiments on the unreflective ideas of men and women 
ibid., 12, 1905, 50-66. 

5 Jastrow, op. cit., 564. 

6Calkins, op. cit., ” 428-429. 

™Manchester, op. cit., 66. 
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Procedure. We followed Jastrow’s procedure as closely as possible, and 
performed the experiment on two groups of Ss. The first group was composed 
of 20 men and 20 women, and the second group of 30 men and 30 women; all 
were selected from the general and advanced classes in psychology. The Ss 
were told to “‘write 100 different words as rapidly as possible,”’ and that “the 
words should not form sentences.” 

The words were then tabulated under 25 headings: (1) animal kingdom; 
(2) wearing apparel; (3) proper names; (4) verbs; (5) implements and utensils; 
(6) interior furnishings; (7) adjectives; (8) foods; (9) vegetable kingdom; (10) ab- 
stract terms; (11) buildings and building materials; (12) parts of the body; (13) 
miscellaneous; (14) geographical and landscape features; (15) mineral kingdom; 
(16) meteorological and astronomical; (17) stationery; (18) occupations and call- 
ings; (19) conveyances; (20) educational; (21) other parts of speech; (22) arts; 
(23) amusements; (24) mercantile terms; and (25) kinship. This classification 
follows Jastrow’s for purposes of comparison. 

Before we discuss the results, a few definitions of terms are in order. By 
‘unique’ words is meant those appearing only once in the entire number of lists, 
that is reported by only one person. Manchester refers to these as “unre- 
peated” words. Another term which we shall use, borrowed from Jastrow, 
is ‘different’ words. By this is meant the total number of different words, 
repeated and unrepeated, appearing in all the lists. Manchester again changes 
the term, this time to ‘vocabulary.’ 

Results. Our results do not entirely corroborate the earlier ones. As for 
mental community, however, they do show a greater percentage of different 
words for men than for women. 

Jastrow’s percentages of ‘different’ words are 55.0 for the men and 44.9 
for the women, a difference of 10.1%. Calkin’s percentage for women is 
52.25. In Manchester’s three groups the percentages are: 58.0, 63.32, and 
59.36 for the men, and 55.9, 60.36, and 56.28 for the women. The differences 
are smaller in these groups, and when the groups are combined the difference is 
even less—41.58% for men and 40.64% for women. This might indicate that 
sex differences in small groups are due to sampling. Our percentages are 58 
and 51.2 for the men, and 50.4 and 47.5 for the women, differences of 7.6% 
and 3.7% respectively. We can find no reason for the disparity between 
these differences, except the fact that there were only 20 Ss of each sex in the 
first group and 30 of each sex in the second. 

The percentages of ‘unique’ words for Jastrow was 30 for the men and 21 
for the women. In Manchester’s results the percentages of unique words, which 
we have computed from her data, are 40 and 38, 47 and 43, and 43 and 39 for 
the men and women respectively in her three pairs of groups. When the 
groups are combined this difference almost vanishes; the percentages are then 
26.3 and 26. Again enlarging the groups of men and women decreases the 
sex difference in community. This may not be due to sampling alone. As 
more lists are added, more and more of the common vocabulary of both sexes 
is bound to be utilized. The percentages of different words and unique words 
decrease as the groups become larger. As the community becomes greater for 
both sexes, it tends to approach equality for both. Our percentages are 34 and 
33-4 for the men, 31 and 30.6 for the women. 
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The differences are in the same direction, in favor of greater community 
for the women, in every pair of groups. Yet the differences are small, and we 
should pause to ask whether they are any greater than between groups of the 
same sex. In Manchester’s groups the average difference between groups of 
the same sex is 3.21%, based upon the percentage of different words. The 
corresponding sex difference is only 3.26%. In our own groups the differences 
are 4.85% and 5.65% respectively, still not significantly different. 


TABLE I 
MANCHESTER’S TABLE WITH THE NEBRASKA RESULTS ADDED 


(+ Men lead; — Women lead.) 


Classificatory Wis. Calif. Calif. Calif. Calif. Nebr. Nebr. 
headings I II III comb. I II 


Animal kingdom + 

Verbs 

Proper names - 

Adjectives 

Implements and 
utensils 

Abstract terms 

Wearing apparel, 
fabrics 

Vegetable kingdom 

Buildings, building 
materials 

Parts of body 

Geographical, landscape 

Other parts of speech 

Miscellaneous 

Interior furnishings 

Meteorological, 
astronomical 

Mineral kingdom 

Occupations 

Conveyances 

Stationery 

Foods 

Educational 

Arts, sciences 

Amusements 

Mercantile terms 

Kinship + 


++ 


+1 


+++ 


| 
(ie 


+- 


But we must remember that the differences between the two sexes are all 
in the same direction, whereas the differences between groups of the same sex 
are both positive and negative, and that the six groups combined represent 150 
men and 150 women under varying conditions of time and geographical loca- 
tion. The average difference between the six pairs of groups is 4.79, and this is 
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2.92 times its probable error. In our own groups, the sex difference in com- 
munity as based upon the percent of unique words is five times as great as the 
difference between the groups of the same sex. By an accumulation of small 
but consistent differences, we may say that men at Wisconsin, California, and 
Nebraska have a slightly lower community-index than women in associations 
by the method of continuous lists. Whether these groups are representative 
of the two sexes at large we leave to the reader to judge. 

As to the topics which men and women think about in this method of free 
association, we must turn to the classification of responses into the twenty-five 
classes. We have prepared a table summarizing the results from the three 
universities. The first column in the table gives the names of the classes. 
The remaining columns give plus signs when the men exceed the women in 
the number of words given in that class and a minus sign when the women lead 
in that class. 

When Manchester compared her three groups with Jastrow’s one she 
found an agreement of four out of four or three out of four in eighteen classes. 
By adding our figures to the others, the agreement in six out of six, or five out 
of six groups reduces the number of classes in which there is agreement to ten. 

This might mean two things: (1) Sex differences decrease as the number 
of Ss increases. In other words, as groups are added there is no tendency to 
find either sex so strongly attached to certain classes. The sex differences 
found in the early studies were due to errors of sampling. (2) Sex differences 
are becoming progressively less pronounced. Jastrow and Calkins performed 
their experiments in 1895, Manchester in 1905. Our work was carried on al- 
most twenty-five years later. It might be inferred from the disagreement in 
our results with those of former experimenters and the disagreement in eleven 
out of twenty-five classes of our own two groups, that men and women are be- 
coming more alike, that is, neither sex predominates consistently in any one 
class. This diminishing disparity between the sexes is also indicated by the facts 
given above; that the difference in community of ideas is decreasing. The 
fact that these groups come from different parts of the country, however, 
prevents any dogmatic conclusion. 

By referring to Table I, we find the men lead most pronouncedly in verbs, 
abstract terms, implements and utensils, and occupations. We would agree with 
Manchester that the notion of action is prominent in those classes in which the 
men lead. Women lead in wearing apparel, buildings and building material, 
interior furnishings, educational, arts, kinship and amusements, in which no 
such notion is evident. Manchester also finds references to time to be indicated 
in the men’s choices while references to space are more common in the women’s 
lists. This distinction did not seem to be so clear in our results. 

Manchester finds that women are able to write 100 words in somewhat less 
time than men. Jastrow gives merely the average time for men and women 
combined, which is 5 min. 8 sec.; the Wellesley time for women is 5 min. In 
the three California sets the time for men is 6 min. 2 sec., 6 min. 17 sec., and 
5 min. 2.5 sec.; for women, 6 min., 5 min. 55 sec., 5 min. 2 sec. Our average 
time for the men was 5 min. 3 sec., and 5 min. 4 sec., and for the women, 5 
min. 5 sec. and 4 min. 31 sec. The average difference is 21 sec., and although 
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the probable error of the difference cannot be obtained it must be small in 
view of the 150 cases of each sex. 

This difference in the time of writing suggested another problem to us. 
What is the effect of the time period on the mental community shown in the 
lists? Will the S who associates rapidly have a higher community-index than 
the one who associates slowly? Is this possibly the reason that women have 
a higher community-index than men? We selected 5 papers from the men’s 
group and 5 from the women’s that were written in the shortest time and the 
same number written in the longest time and calculated the number of differ- 
ent words or the ‘vocabulary’ for these 20 lists. Of the 500 words in each of the 
four groups of papers the results are as follows: The 5 men who wrote their 
lists most slowly gave 419 different words, and the men who wrote most rapidly 
gave 393. The corresponding results for the women are 417 and 389 different 
words respectively. The difference in time between the men’s and women’s 
lists, then, might possibly have something to do with the greater number of 
different words in the men’s lists. Why do the women write their lists in less 
time? Is it due to more rapid associations, greater speed of writing or to greater 
coéperation in fulfilling the instruction to “write rapidly?’”’ Our method does 
not give the answer. The small sex differences in community might, however, 
entirely disappear if the writing-time of the two sexes were equated. 


Conclusions. Our tests, agreeing with those of Jastrow and Manchester 
on some points, reveal the following: 

(1) In unrestricted associations, that is associations made without the 
use of a stimulus word, the word reactions of men have a slightly greater 
range, that is less community, than those of women. 

(2) In six groups of students out of six, or five out of six, at Wisconsin, 
California and Nebraska, men predominate in verbs, implements and utensils, 
abstract terms, and occupations; the women exceed in wearing apparel, building 
and building materials, interior furnishings, education, art, and amusements. 

(3) There is some indication that the sexes are becoming more alike in 
the kind of free associations given. 

(4) The notion of activity is more obvious in the men’s lists; the static 
appeals more to the women. 

(5) Women complete their lists in less time than men, on the average. 

(6) Papers written in the shortest time, by both men and women, show 
more mental community than those written in the longest time. There may 
be some causal connection between this fact and the greater community of 
women in the method of continuous lists. 


* 
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MINOR STUDIES FROM THE PSYCHOLOGICAL LABORATORY OF 
CLARK UNIVERSITY 


Communicated by Jonn Paut 


XXXI. Tue RELATION BETWEEN AREA AND INTENSITY OF VISUAL 
THRESHOLDS 


By C. H. Granam 


The recent work of Adrian and Matthews on the eel’s eye brings out the 
fact that the literature on the problem of the relation between the light in- 
tensity of the threshold object and its area is of great importance in a theo- 
retical consideration of visual processes.1_ One of the best pieces of experi- 
mentation done on this problem is that of Reeves.? It is of greater value than 
most of the other attempts because the areas used covered a comparatively 
large range (approximately 0.75-14,400 sq. mm.) As the data stand, however, 
there is no quantitative formulation expressing the relationship between area 
and brightness. 

Since the thresholds were determined at varying distances from the sub- 
ject it is necessary to find a common measure for the areas. This is done by 
using the retinal image as determined for each area at each distance for the 
reduced eye. Fig. 1 gives a graphic presentation of the relationship between 
the retinal area (in sq. mm.) and the brightness (in ml.) when expressed in a 
logarithmic curve. Table I gives the data from which this graph was taken. 
It is not likely that the cones entered into the determinations. A comparison 
of the intensity of an area used by Reeves with the closely corresponding area 
used by Hecht? shows that the equilibrium threshold of the former is about 
1/30 that of the latter. 

In the first part of his work, Reeves used a star of 1 mm. diameter. He 
does not give a detailed description of it, consequently it is impossible to know 
the exact area of the image, but it is assumed that it is slightly less than a circle 
of the same diameter. To arrive at an approximation of the area, r? was mul- 
tiplied by 3 rather than by 7. Under these conditions the relationships for the 
star are purely relative. The error, however, would have to be very large in 
order for the line joining the star determinations to coincide with the line for 
the squares. 


*Accepted for publication November 22, 1929. 
1—. D. Adrian and R. Matthews. The action of light on the eye, J. 
Physiol. 63, 1927, 378-414; 64, 1927, 279-301. 
Reeves. The effect of size of stimulus and exposure-time on retinal 
threshold Astrophys. J., 47, 1918, 141-145. 
3§. Hecht. The nature of foveal dark adaptation, J. Gen. Physiol., 4, 1921, 
113-139. 
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The graph in Fig. 1 makes it apparent that the relation between intensity 
and area for the star and (within limits) for the squares can be described by an 
equation of the general type 

y = kx. 
Analysis of the data shows that the equation in both cases is 
= K, 
where A is the area of the retinal image in sq. mm., J is the intensity (or more 
accurately, the brightness) in ml., and K is a constant. The fourth column of 
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INTENSITY IN ML. 


Fic.1. RELATION BETWEEN AREA AND BRIGHTNESS OF RETINAL IMAGE OF 
THRESHOLD OBJECT 


Table I gives the value of K (multiplied for convenience by 10") for each thres- 
hold determination at each area and corresponding brightness. It is noted that 
in the case of the squares K is relatively constant for the first five thresholds, 
but in the last two deviates considerably. This is shown in the graph by the 
broken line. Obviously, there is some influence entering as the areas get 
greater to break up the relationship. The constancy of K for the star is not 
very good. Perhaps a slightly better value of n could be found, but due to the 
inadequacy of Reeves’ report with respect to the stars it is not considered 
worth while. It is obvious that the Ks are of the same order of magnitude. 
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TABLE I 
RELATION BETWEEN THRESHOLD AREA AND INTENSITY 
Object Log Retinal Area Log Threshold K X 10% 
(sq. mm.) (ml.) 


8573 
.4150 
3802 


7604 
3617 
. 5911 


Pl wl 


-4518 
.8215 
. 3820 
0086 
.6532 
-4116 
. 2430 


. 3284 
1139 
. 7160 
3010 
6435 
-2455 
. 8195 


a 
NININIT AL AL 


The question as to the influence causing the deviation in the last two 
cases for the squares is of considerable importance. It is questionable whether 
it could be due to the cosine effect which for larger areas might cause a definite 
change in brightness.‘ With the artificial pupil Troland assumes a loss of 1% 
or more in brightness at angles greater than 8.1° This general condition would 


apply to the natural pupil to some extent. The last two areas subtended 
angles of approximately 9.5° and 19°. Certainly the cosine effect is to be ex- 
pected, but the question must remain for explanation along with the other 
questions inherent in the problem of area and intensity. 


4‘L. T. Troland. On the measurement of visual stimulation intensities, J. 
Exper. Psychol., 2, 1917, 1-33. 
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768.0 
26.0 
24.1 
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Square 32.4 
24.2 
48.9 
109.0 


MINOR STUDIES FROM THE PSYCHOLOGICAL LABORATORY OF 
CORNELL UNIVERSITY 


LXXVII. Tue Critica, TEMPERATURES FOR HEAT AND FOR BurNING HEAT 


By Exveanor LowenstTeIn and Karu M. DaLLENBACH 


The experience of heat is, as experiments have repeatedly shown,! normally 
aroused by temperatures adequate to the sensations of warmth and paradoxical 
cold. The temperature of 45°C. has, since Von Frey’s experiments on paradox- 
ical cold,? been almost universally accepted as the critical point for heat. 
Temperatures below that point (and above physiological zero) have been re- 
garded as adequate only to warmth. Experimenters who have studied the 
synthetic experience of heat have, therefore, used temperatures that did not 
exceed this point.? They have all endeavored to arouse heat by temperatures 
that were separately inadequate to the experience 

In an experiment recently reported from this laboratory, Burnett and 
Dallenbach found that the temperature of 45°C. was not critical for all their 
Os4 One O (#) invariably reported an intense heat whenever the temperature 
of 43° was used, no matter what the temperature of the cold stimulus used in 
combination with it. It appeared from this result—which stood in contrast 
with the results of the other Os—that the temperature of 43° was, for H at 
least, adequate for heat. In order to test this explanation a supplementary 


*Accepted for publication June 15, 1929. 

1Cf. bibliography given by S. C. Ferrall and K. M. Dallenbach, this JouRNAL, 
42, 1930, 72. 

2M. von Frey, Beitriige zur Sinnesphysiologie der Haut, Ber. d. kénigl. sachs. 


Gesell. d. Wiss., math.-phys. KL., 1895, 172. 
a 


3The following experimenters have performed the wt experiment: 
Torsten Thunberg Férh., 1, 1896, 489 ff.); F. Cutolo (this 
JOURNAL, 29, 1918, 442-448); J. H. Alston (ibid., 31, 1920, 303-312); N. C. 
Burnett and K. M. Dallen a8 (ibid., I. 38, 1927, 418-431; II. 40, 1928, 48 a 
494); W. B. Gritman and K. M. Dallenbach (ibid., 41, 1929, 460-464); and S. C. 
errall and K. M. Dallenbach (ibid., 42, 1930, 72-82). The temperatures that 
they used are given in the following table in degrees centigrade. 


TEMPERATURE 


AUTHOR 


Thunberg 
Cutolo 


Alston 43° 

Burnett and Dallenbach, I. 34° a ? 40° ? 43° 
Burnett and Dallenbach, II. 34°, 37°) 40°, 43° 
Gritman and Dallenbach 

Ferrall and Dallenbach 


*Burnett and Dallenbach, The experience of heat, ibid., 38, 1927, 424 f. 
423 
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series of experiments was conducted in which the temperature of 43° was used 
alone. H was the only one of the three Os who reported heat in the supple- 
mentary experiments, and he reported it consistently in every experiment, thus 
definitely demonstrating that 43° was for him adequate to heat. Because of 
this result, Ferrall and Dallenbach, in an experiment subsequently undertaken, 
determined the heat-limens of their Os, before beginning the main series of their 
experiments. They too found that individual differences existed: one of their 
Os had a limen of 43°, and the other two had limens of approximately 45°. 

The results of these two studies indicate—as one might have guessed— 
that the critical temperature for heat varies among individuals. Beyond that 
mere fact, however, the results tell us nothing regarding the extent or frequency 
of the dispersion. 

Object. Our object in the present study was (1) to determine for a large 
number of Os the values and the dispersion of the critical temperatures for 
heat; and (2), since opportunity offered, to determine for the same Os the values 
and the dispersion of the critical temperatures for burning or painful heat. 

Apparatus. The temperature grill described by Burnett and Dallenbach 
was used in the present study. One of the two systems of tubing forming the 
grill was, however, removed. The remaining system was connected by rubber 
tubing to a copper coil immersed in a water bath which was in turn connected 
to a faucet leading from the University water mains. The temperature of the 
water bath could be raised or lowered as desired by means of a Roux regulator. 
The stimulus-temperatures were controlled in two ways: gross changes were 
accomplished by varying the temperature of the water bath, and slight changes 
by altering the water’s rate of flow through the grill system. 

After the temperature was adjusted it remained constant to 1/10°. The 
stimulus-temperatures ranged, by steps of 1°, from 40°—51°; they were meas- 
ured by means of a tenth-degree thermometer, the mercury bulb of which was 
supended in and bathed by the stream of water jetting from the outlet of the 
grill. Readings of the thermometer were taken with the aid of a magnifying glass. 

Because of the delicacy of the adjustments and the difficulty of bringing 
the temperatures to the desired points, experiments were conducted when the 
thermometer readings varied from the desired points by 2/10°. For example, 
temperatures at and between 40.8° and 41.2° were regarded, for the purposes 
of this experiment, as being at 41°. Finer adjustments could have been made, 
but we felt that the results did not warrant the additional expenditure of time. 
The temperatures reported in this experiment have, therefore, an extreme error 
of 2/10°. 

The temperature of the experimental room varied during the course of the 
experiments between 20.5° and 25.2° C., but it did not vary more than 0.3° in 
any single experimental hour. 

Observers. One hundred Os, graduate and undergraduate students and 
members of the departmental staff, served in the experiments. They all 
worked without knowledge of the problem or method other than that given 
them in the instructions. 


5Ferrall and Dallenbach, The analysis and synthesis of burning heat, ibid., 
42, 1930, 75. 
cit., 419. 
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Instructions. The following instructions were given to the Os. 


“At the signal ‘ready,’ hold your forearm above the grill. At ‘now,’ place 
the volar surface upon the grill. Relax, and keep the pressure of your arm as 
constant as possible. At a second ‘now,’ remove your arm and describe your 
experience. Make your descriptions short and as simple as possible.” 


The terms ‘heat’ and ‘burning’ or ‘painful heat’ were not used in or even 
suggested by the instructions. They had to be supplied, when used, by the 
experience itself. The last sentence of the instructions was calculated, however, 
to force even the sophisticated Os into the use of these simple descriptive terms. 


Fafa! or » 


leat 

\ 

TEIIPERATURE 


Fig. 1. Frequency Curves SHOWING THE NUMBER OF TIMES THE FIRsT 
EXPERIENCES OF HEAT AND Burnina Heat WERE AROUSED 
AT THE DIFFERENT STIMULUS-TEMPERATURES 


a 


NUMBER OF CASES 


Procedure. Beginning with 40°, the stimulus-temperatures were applied in 
ascending order to the Os. Since it took longer to adjust the temperatures than 
it did to take the observations, the Os usually served in groups of 3 or 4. When 
the grill had been adjusted to the desired temperature, the Os, who had been 
waiting in an ante-room, were called one at a time. As soon as an O entered 
the experimental room he seated himself at the grill-table and, at the signal, 
placed the volar side of his right forearm upon the grill; five seconds later, at 
the second signal, he removed his arm and described his experience. The other Os 
were then called in one at a time. The apparatus was then adjusted to the next 
higher temperature and the procedure repeated, and so on, until the Os re- 
ported experiences that they described as “painful” or “burning heat.’”’ The 
experiments with a given O were interrupted as soon as a stimulus-temperature 
was reached that aroused ‘painful’ or ‘burning’ heat. 

We did but one series of experiments with every O and determined his 
‘limens’ for heat and burning heat from the results of single observations. This 
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procedure is open to obvious criticisms, but we had to choose between precise 
determinations for a few Os and less precise ones for a large number of Os. We 
chose the latter course as we were more interested in the present study in in- 
dividual differences and in the range-of temperatures that aroused heat and 
burning heat than in limens.’ 

Resulis. (1) With but 5 exceptions, all the Os reported ‘warmth’ when the 
lowest temperature (40° C.) was used. Then, as the stimulus-temperature was 
raised, they reported, in increasing numbers, the experience of heat. Finally, 
temperatures were reached at which they described their experiences as “burn- 
ing”’ or “painfully hot.’’* In spite of the fact that they did not know how the 
stimulus-temperatures were being varied, not one of the Os reported warmth 
after the first report of heat. Once a temperature had been reached with a 
given O that aroused heat, all the temperatures above that point aroused heat 
for him. 

(2) Table I shows the number of times that the first experience of heat 
and the first experience of burning heat were aroused at the different stimulus- 
temperatures. Five Os first reported heat at 40°, 7 at 41°, 30 at 42°, 31 at 43°, 
10 at 44°, 15 at 45°, and 2 at 46°. A frequency curve, showing the distribution 
of these reports, is given in Fig. 1. The curve is bimodal: one mode is at 43°, 
and the other is at 45°—the temperature that has been, as we pointed out 
above, almost universally accepted as the critical point for heat. The average 
temperature at which the Os first reported heat is 42.87°+1.07° and the median 
is 42.74°+0.96°. 

(3) The experience of burning or painful heat was reported, as Table 
I also shows, by 1 O at 43°, 5 at 44°, 11 at 45°, 20 at 46°, 25 at 47°, 16 at 48°, 
13 at 49°, 8 at 50°, and 1 at 51°. The distribution curve of the reports of burn- 
ing heat, shown in Fig. 1, is unimodal, with the mode at 47°. The average 
temperature at which burning heat was first reported by the Os is 47.09°+1.29°, 
and the median is 47.04°+1.25°. 

(4) Table I, which is constructed in the form of a scatter gram, shows, for 
every temperature at which the Os first reported heat, the different temperatures 
at which they first reported burning heat. For example, 5 Os reported heat at 
40°; one of them reported burning heat when the stimulus-temperature reached 
43°, one when it reached 46°, and the other two when it reached 48°. Again, 
of 2 Os who reported heat for the first time at 46°, one reported burning heat at 
48° and the other at 50°. 

Differences varying from 1°-8° occurred between the Os’ ‘limens’ for heat 
and burning heat. The number of times that the various difference-magnitudes 
occurred is shown in Table II. A difference of 1° appeared with 3 Os, 2° with 
13, 3° with 20, 4° with 22, 5° with 23, 6° with 8, 7° with 6, and 8° with 5. The 


’The arguments advanced in favor of the Method of Single Stimulation are 
cogent here. Cf. E. B. Titchener, On ethnological tests of sensation and per- 
ception, Proc. Amer. Philos. Soc., 55, 1916, 204-236; and J. N. Curtis, Tactual 
discrimination and susceptibility to the Miil er-Lyer illusion, tested by the 
method of single stimulation, Titchener Commemorative Volume, 1917, 308-322. 

SNo attempt was made in this experiment to differentiate between burning 
ane painful heat. They are, without prejudice, used interchangeably in this 
study. 
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TABLE I 
SHOWING THE NUMBER OF TIMES THAT HEaT AND BurniING Heat WERE First 
EXPERIENCED AT THE DIFFERENT STIMULUS-TEMPERATURES, AND THE Cor- 
RELATION BETWEEN THE TEMPERATURES AROUSING THE Two EXPERIENCES 


Degrees Temperatures arousing heat 
Centigrade | 4o 41 42 44 ~ 


43 
44 
45 
46 
47 
48 
49 
50 
51 


Total 


Temperatures arousing 
painful or burning heat 


30 31 


TABLE II 
SHOWING THE DIFFERENCES BETWEEN THE LIMENS OF HEAT AND BURNING 
HEAT, AND THE FREQUENCY OF THEIR OCCURRENCE 
Difference 
° 
4 
Frequency 13 20 22 23 8 


average difference between the ‘limens’ for heat and burning heat is 4.22°+1.35°. 
The correlation between the ‘limens’ is, as computed by the product-moments 
method, 0.50,° P.E. 0.050. 

(5) The wide dispersion of the differences between the limens, the large 
m.v. of the average difference, and the low correlation between the limens in- 
dicate, in view of Ferrall and Dallenbach’s analysis of burning heat as an in- 
tegration of heat and pain,!® that the pain and heat limens do not vary con- 
comitantly among Os. Indeed, results such as ours could be obtained only if 
the heat and pain limens varied independently, and the burning heat and pain 
limens varied directly—a conclusion which seems to follow from Ferrall and 
Dallenbach’s results. For example, if we classify the differences between the 
limens of heat and burning heat, we find that 19% of the differences are large, 
65% are intermediate, and 16% are small. This is approximately the distribu- 
tion we should expect if pain is an integral quality of burning heat, and if the 
pain and heat limens vary independently. Os with a low heat limen and a high 
pain limen would give large differences between the heat and burning heat 
limens; Os with a low heat limen and a low pain limen, and those with a high 
heat limen and a high pain limen, would give intermediate differences; and Os 
with a high heat limen and a low pain limen would give small differences. A 


°The coefficient was calculated by the formula: r = 2xy/nojo>. 
10Ferrall and Dallenbach, op. cit., 78, 81. 
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theoretical distribution of the differences would give large values in 25% of the 
cases, intermediate values in 50%, and small values in 25%. Whether the 
assumption—that the limens of pain and burning heat vary concomitantly— 
upon which this explanation is based is justified can only be determined by 
future experiments. From the facts on hand, however, the assumption seems 
to be reasonable. 

(6) It becomes clear, in the light of the results of this experiment, why the 
earlier investigators of the problem of heat obtained discrepant results." 
Since they did not determine their Os’ limens for heat and burning heat, they 
did not know whether or not their warm stimuli were adequate to heat and pain. 
Identical stimulus-temperatures, as our results show, may arouse very different 
experiences in different Os. Consider, for example, the temperature of 44° 
(see Table I): 17 Os described the experience aroused by this temperature as 
“‘warm;” 78 described it as “hot;” and 5 described it as “burning hot.” It is 
not safe, therefore, for an experimenter to assume, in lieu of positive knowledge, 
that all of his Os will respond to a given temperature in the same way. He 
should, before beginning his experiments, determine his Os’ limens for heat and 
burning heat, under the precise conditions which he intends to employ later. 

(7) What may we say, in conclusion, regarding the paradoxical sensation 
of cold? If we assume, with many writers,” that the point of heat and para- 
doxical cold are the same, then we may conclude that the critical point of 
paradoxical cold varied for our Os between 40°-46°, and that the average value 
was 42.87°+1.07. But is this assumption justified? Does it necessarily follow, 
simply because paradoxical stimulation is involved in the physiological integra- 
tion of heat, that the variation and distribution of the limens of paradoxical 
cold and heat are identical? A stimulus which is effective when acting upon 
warm and cold spots may be ineffective when applied to a cold spot alone. 
Areal stimulation, moreover, may have a summative effect and arouse excita- 
tions not aroused by punctiform stimulation. We may consequently find 
that, when the cold spot is separately and punctiformly stimulated, the limen 
for paradoxical cold lies somewhat above that for heat. 


SuMMARY 


One hundred Os were stimulated by temperatures varying, by steps of 1°, 
from 40°-51°, and were asked to describe the experiences aroused. Large in- 
dividual differences were found to exist. Temperatures that were described 
by some as “warm,’’ were described by others as “hot,” and by still others as 
“burning hot.” (1) But once heat was aroused with a given O all the stimulus- 
temperatures above that point also aroused heat. (2) The stimulus-tempera- 
tures that aroused heat varied from 40°-46° with an average of 42.87°+1.07°; 
and (3) those that aroused burning heat varied from 43°-51° with an average 
of 47.09°+1.29°. (4) Differences varying from 1°-8° occurred between the Os’ 
limens for heat and burning heat with an average difference of 4.22°+1.35°. 
The result of this experiment (5) confirm the analysis of burning heat as an 


Cf. Ferrall and Dallenbach, op. cit., 72 f. 

Pillsbury, for example, writes: “One obtains warmth alone up to 45°. Here 
the cold spots are excited in addition to the warmth, and the combination 
gives hot as opposed to luke warm” (Fundamentals of Psychology, 1922, 160). 
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integration of heat and pain, (6) show clearly why the earlier investigators of 


the problem of heat obtained discrepant results, and (7) raise the problem 
regarding the relation between the limens of heat and paradoxical cold. 


LXXVIII. Tue Errect or Traininac Upon THE Rate or ADULT READING 


By Cartyue C. Rine and Mapison BENTLEY 


The visual ‘perceptive span’ for words and phrases was determined for 
5 Os before and after a training period of nearly two weeks. The training 
consisted in reading as rapidly and as accurately as possible with governed 
fixations of the eye. After a preliminary test for span and speed, the training 
began. Vertical lines were drawn up and down upon a printed page dividing 
the lines according to the number of ocular fixations and flights which had 
previously been found to be normal to a given O. The O was then instructed to 
read the page (the Forum magazine), line by line, fixating only at the verticals. 
He read thus 15 min. morning and afternoon for two days. Then one vertical 
was omitted (the spacing between equally divided), and he read again—with 
one fixation less than the normal—for a week; then another fixation was 
dropped from each line. The amount read was recorded along with O’s com- 
ments upon the method and manner of reading. 

A test of rate, accuracy, span, and number of fixations was made just before 
and just after this period of training. The fixations were observed by E with 
the aid of a mirror.!. The material (1-6 short words, with a total of 6-34 letters 
and spaces) was presented for 0.5 sec. upon a cardboard slide in the Dodge 
tachistoscope. The amount read (including the errors and omissions) was 
determined by O’s oral recital. The perceptive span was calculated from all 
incomplete readings (a complete and perfect recital being regarded as less than 
a full ‘span’). Both the minimai and the maximal (incomplete) readings were 
recorded in letters and in words. Fourteen slides made a set of exposures. 
Before training 5 sets were presented to each O, and after training 2 sets. The 
results follow. 


Before Training After Training 
Av. Span Av. 


per Fix. Min. Max. r Fix. 
Line Rate Wds Let’s Wds Let’s Line Rate 


3-5 


*Accepted for publication November 14, 1929. 
1Cf. C. T. Gray, Deficiencies in Reading Ability, 1917, 175. 
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Conclusions. By reading across the lines of the table O by O, it is apparent 
(1) that rate of reading is always greater after training than before (4.5 and 5.8), 
and (2) that the average number of fixations for a line read is less (5.8 and 4.4). 
As for (3) the change of span, the minimal amount read for all exposures in- 
creased for four of the five Os; but the mazimal amount was the same or less 
for four Os. The range of the span therefore decreased under training; but 
the span itself cannot be said to have been greatly changed. The increase 
in facility under training seems therefore to rest chiefly upon a smaller number 
of fixations within the line and a greater number of fixations in unit time. The 
commentaries suggest that training also steadies the tempo of reading and de- 
creases regressive movements toward the early part of the line. 
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PERCEPTION OF SILHOUETTES 


By R. K. Warre and Carney Lanpis, Wesleyan University 


The purpose of this experiment was to study the perception of silhouettes.! 
The following specific problems were involved: (1) What relations exist be- 
tween the silhouetted features of a man’s face and the judgment of observers as 
to his character? The question is not one of the validity of such judgments, 
but an investigation of the process of their formation. (2) What qualities of 
character are usually linked together in the judgments of an observer? (3) Are 
certain features of a silhouette perceived more clearly than others? If they are, 
how may we estimate the factors responsible for the difference in perception? 
(4) What are the least perceptible differences (LPpD) of variation in the silhouettes 
among children and among adults? 

Apparatus. Two silhouettes (Figs. 1 and 2) of the profile of a human face, 
cut from tin and painted black, were mounted behind frosted glass in two similar 
square frames (25.4 x 25.4 cm.).2 The frames slid behind two square holes in a 
thin wall, one of which was above and to the right of the other, making direct 
comparison difficult. Both were illuminated from behind in such a way that 
only the silhouette shadow was seen. Fig. 1 represents the variable silhouette, 
which was usually placed above and to the right of the fixed silhouette, Fig. 2. 
(Fig. 1 is illustrated as seen from behind, with the nose drawn in; Fig. 2 repre- 
sents the standard sillouette as seen by the observer.) In Fig. 1, the forehead, 
nose and chin could be altered either forward or backward. The variations 
were measured by scales (mm). When each feature was at normal, or zero, the 
two silhouettes were alike. (In Fig. 1 the forehead, F, and chin, C, are at 
normal, while the nose, N is drawn in by 15 mm., according to the scale). The 
forehead swings backward and forward from a pivot just over the nose; the. 
nose swings in or out from the same pivot; and the lower lip, chin and neck 
swing together from a pivot just below the mouth. A difference of 10 mm. on 
the upper scale produces a difference of 8.5 mm. at the top of the head and 4 
mm. at the middle of the forehead; a difference of 10 mm. on the middle scale 
produces a change of 4 mm. at the tip of the nose; and a difference of 10 mm. 
on the lower scale produces a difference of 1.5 mm. at the outermost point of the 
lower lip, 1.5 mm. at the tip of the chin, and 8.5 mm. at the bottom of the neck. 

The subject sat in a chair about 3 m. from the silhouettes. Questions as 
outlined below were asked orally by the experimenter, who stood beside or be- 
hind the silhouettes and closed a shutter in front of them whenever an adjust- 
ment was to be made. 

Method. The experiment was divided into two parts. In each part a group 
of 10 children (4-9 yrs. old) and 10 college students (17-22 yrs. old) served as Ss; 
the total number of Ss being forty. 


*Accepted for publication January 9, 1930. 

1The original idea of this experiment was obtained from the experiments of 
R. Arnheim (Psychol. Forsch., 11, 1929, 1-132). 

*The silhouette is one given in the 1803 edition of Lavater’s Physiognomy. 
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Part I was exploratory. It included: (a) the determination of each S’s trp 
(least perceptible difference) for F, N and C separately, progressing from small 
to large differences, and taking the first correct comment on any feature as re- 
presenting the trp for that feature; (b) the presentation of certain definite 
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Fig. 1 Fig. 2 
Fics. 1 AND 2. SHOWING THE VARIABLE AND STANDARD SILHOUETTES 


adjustments, of a fairly obvious nature, in some of which two features were 
changed at the same time. The usual procedure for both (a) and (b) was to 
ask, ‘“‘Do you see any difference between these two pictures?” (if so) ‘“What is 
it?’”’; but in many cases these questions were followed by a much more detailed 
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inquiry. (c) In this part of the investigation, the lower silhouette was set 
with the forehead bulging slightly, as compared with the upper, and 50 questions 
were asked as to the ‘character’ of the two men represented. The procedure 
here was to ask, ‘‘Does either of these men look more intelligent?’’; ‘‘More hard 
working?’’; ‘More athletic?” etc. It was omitted with the children, because of 
their limited vocabulary. 

Part II, conducted with a new group of Ss, was much more thorough and 
standardized. The position of the non-variable silhouette was always to the 
left and below the variable. Every S was first given six definite, standardized 
adjustments. The form and sequence of the questions were the same in every 
case: “‘Do you see sny difference?” “‘Any other difference?” and so on until the 
S answered, ‘‘No.’’ After this, in each of the six cases, the students were asked, 
“Do you like one better than the other;” ‘Does one look more intelligent than 
the other?” and “Does one look more smooth than the other?” (“Smooth,” in 
campus usage, means “superficially attractive’ and includes such qualities as 
neatness, courtesy, worldly wisdom, ease in small-talk, etc.) The children 
were asked “Do you like one better?’”’ and ‘Does one look more dumb?” 

After these six adjustments, the LPp was measured in four different ways: 
moving F in, moving N in, moving N out, and moving C in; but in contrast to 
Part I, the progression of change was from large differences to small. After 
each trial the shutter was closed and a new adjustment of a different feature 
substituted. The trp found by this method were much smaller than before. 
In this part of the experiment the procedure consisted of the questions, ‘“‘Any 
difference?’”’; “‘Any other difference?” and so on until the S answered ‘‘No.” 
All answers, right or wrong, were recorded. 

The main experiment in Part II was followed by a 5-min. test of ‘suggesti- 
bility.’ The S was instructed as follows: ‘““Now I am going to show you twelve 
pictures, and in order to make it go faster, I am going to tell you every time 
just what changes Iam making. Now look. I have moved the forehead of the 
upper one in. Do you see it?” etc. Five of the 12 adjustments were actual 
blanks, in which the two silhouettes were exactly alike. S’s percentage of ‘sug- 
gestibility’ was the proportion of these 5 blanks in which he did not resist the 
suggestion, and said he saw an actual difference. 

Results. The only relation that could be found between the features of a 
silhouette and the character-judgment of an S was a fairly constant tendency 
for any marked deviation to produce dislike. Unpleasant adjectives tended to 
cluster around any profile which deviated markedly from the standard profile; 
and, conversely, pleasant adjectives tended to cluster around any face which 
conformed closely to the standard profile. 

Three lines of evidence bear this out: (1) In Part I (c) there were only ten 
questions which called forth answers uniform enough to be significant, but in 
every one of these ten cases preference was given to the standard profile. (2) 
In every case where any deviation was explicitly mentioned by the S (15 times), 
it was directly connected with expressions of dislike. ‘TI like the lower one be- 
cause the upper one is funny-looking; he looks dumb;” and “I like the lower 
one because it’s not right for the forehead to be straight, like in the upper one,” 
are typical examples of this type of comment. (3) Combining data from Parts 
I and II, but not including any of the evidence cited above, the following figures 
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were obtained. In 40 instances in which slight deviations were noted by the 
S, 67.5% produced dislike; in 65 instances of moderate deviation, 81% were 
disliked; and in 25 instances of very pronounced deviation, 100% dislike was 
reported. 

In referring to the profiles, certain desirable qualities seem to be linked to- 
gether. This tendency towards a two-fold good—bad classification was con- 
stantly observable, especially in children. That is apparent from the facts 
stated above, and also from the following figures: 


Likability and ‘smoothness’ (students) overlap 78% (50 cases) 
‘Smoothness’ and intelligence (students) overlap 87% (38 cases) 
Likability and intelligence (students) overlap 74% (46 cases) 
Likability and intelligence (children) overlap 87% (61 cases) 


Variations in the nose or lips are perceived better than in the forehead, chin 
or throat. The average upp (only 3 figures available) are: top of forehead, 6.4 
mm.; tip of nose, 2.3 mm.; bottom of neck, 6.1 mm. It is an open question 
whether or not the difference in magnitude of the thresholds is to be accounted 
for in mere optical terms (relation to background, angular deviation, etc.) or 
whether the fact that we are more sensitive to certain positions of the face has 
to do with the part that these play in expressing mental state or mood. An 
experiment which would throw light on this question might be conducted with 
Rubin’s goblet figures in which two profiles face each other. The angles of the 
sides of this goblet might be changed and one would then be able to ascertain 
more clearly the reason for the perception of certain features rather than others. 

In connection with this point, attention may be called to certain results re- 
ported by Gestalt psychologists, who have noted that the values indicating 
the visual acuity of a person vary with the optical configurations used. 

The least perceptible difference is much greater in children than in adults. 
In children, the average LPpp is 8.88 scale units; in adults 4.47. This difference 
may be due to a difference in visual acuity, but more probably the explanation 
is to be found in the fact, fairly obvious throughout the experiment, that 
children were relatively unable to maintain a fixation of attention. 

With respect to the percentages of ‘suggestibility,’ it was found that, of the 
ten students, four were 100% suggestible, four were 60%, and two were 40%. 
Of the ten children all were 100% suggestible. 

Discussion. The results of this experiment are of particular interest in that 
they indicate promising lines of development. It was hoped when we began 
that we should find evidence either in confirmation or denial of certain of the 
theories of perception which have been advanced by the Gestalt psychologists. 
It seemed possible that our Ss might view these silhouettes either as entireties 
or that they might analyze the perceptual experience. Our results were so con- 
fusing and indecisive, however, that we have omitted the evidence bearing upon 
these points. 

The fact that our results show individual variations and give evidence of a 
method which might be used in the study of aesthetic appreciation leads us to 
propose certain problems which we believe might be critically examined by use 
of the procedures of this experiment. The correlation between deviation and 
dislike, found in our data, could be investigated in other ways. Ss might be 
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presented with photographs of faces, landscapes, architectural designs, etc., 
details of which might be systematically varied, and asked to make judgments 
of “like or dislike.” In the perceptual analysis of such material our deviation- 
‘dislike’ correlations might be developed into a fundamental principle of 
aesthetics. 

A more thorough study might be made with our apparatus to determine 
whether ‘character’ judgments are more closely allied to the ‘dislike’ reactions. 
If, for example, it were found that ‘intelligence’ was more important than ‘moral 
character’ in relation to judgments of like or dislike, it would raise the presump- 
tion that the same thing might be true in ordinary human relationships. 

It should be possible to determine quantitatively, within certain limits, 
what the optimal profile is, i.e. what are the relative dimensions and configura- 
tions of the human profile most often found pleasant by the average subject. 
It would be possible to compare this average with profiles which have been 
accepted by art critics as most beautiful, and so to establish a quantitative 
method of aesthetics. This optimal profile could also be compared to a com- 
posite profile made up from an unselected group of men and women. These 
profiles could be then compared to profiles of actors and actresses, or other in- 
dividuals noted for personal beauty, and again a basis laid which would be of 
value in aesthetics. 
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A NEW MODEL FOR THE DEMONSTRATION OF 
FACIAL EXPRESSIONS 


By J. P. Gurtrorp and Maraaret University of Nebraska 


Following the suggestions made by Piderit,! Boring and Titchener con- 
structed a model of the human face in which brow, eyes, nose, and mouth, 
could be independently removed and replaced.2? By means of this model it is 
possible to show what each of these features contributes to the character of the 
face and also to synthetize a large variety of expressions. The model serves 
very well as a demonstrational device, and furthermore it has been used in re- 
search studies by Fernberger and others.’ 

The Boring-Titchener model has certain limitations, however, which the 
originators have not hesitated to point out. It shows the face in profile, which 
makes the division into parts technically easier, but which does not make it 
possible to produce certain very important expressions, such as laughing and 
weeping. Wundt’s ‘sour’ mouth also had to be omitted because it does not show 
well in profile. In order to supplement the list of total expressions possible 
with the Boring-Titchener model and to show the facial expressions more 
completely, we have built a new model based upon the same principles but 
presenting a view of the full face. 

The face was divided into parts according to the thin dividing lines in Figs. 
1and2. The cheeks belong functionally with the mouth in facial expres- 
sions. Changes in the mouth spread up and around the nose to the inner 
corners of the eyes. The changes in the forehead and brow involve the region 
which extends down between the eyes. These facts account for the somewhat 
irregular dividing lines. We have tried to place these lines in the most ‘neutral’ 
zones. They are drawn straight, wherever possible, to avoid confusion with 
the lines of expression, which are usually curvilinear. Indeed, the lines which 
bound the eyes could be very easily mistaken for the edges of spectacles of the 
modernistic type. 

The construction of the model is much like that of the Boring-Titchener 
face* The expressions were drawn upon white drawing paper of good quality 


1Th. Piderit, Mimik und Physiognomik, 1867, 1886, 1909. 

2E. G. Boring and E. B. Titchener, A model for the demonstration of facial 
expression, this JOURNAL, 34, 1923, 471-485. 

’—D. E. Buzby, The interpretation of facial expression, this JouRNAL, 35, 
1924, 602-604; E. Jarden and S. W. Fernberger, The effect of suggestion upon 
the judgment of facial expression of emotion, tbid., 37, 1926, 565-570; S. W. 
Fernberger, Six more Piderit faces, ibid., 39, 1927, 162-166. 

4The ge was carried out under the supervision of Professor Guilford. 
Miss Wilke, student in Fine Arts, made the drawings. Our thanks are ex- 
pressed to Mr. William E. Walton, who supervised the construction of the model. 
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Pig. 6 


Figs. 1-6. ExamMpLes OF ExpRESSIONS OBTAINED FROM THE DEMONSTRATIONAL 
Move. 
(Figs. 1 and 2 show the divisions) 
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glued upon three-ply wood 5/16-in. thick. The main piece, which contains the 
hair and ears, is permanently fastened to a wooden base of the same wood, 
18x24x5/16 in. The other pieces have wooden pegs set in the back and these 
pegs fit into holes in the base-board. The face itself is 17 in. tall and 11 in. 
wide at the ears. No neck is included in the model, for it would normally 
change some of the expressions (e.g. in anger), and, after all, it is only the facial 
expressions that we want. The absence of a neck also makes it possible to drop 
the chin when an expression demands it. 

The models for the expressions were chosen from two sources, the Rudolf 
sketches® and the Ruckmick photographs.’ The Piderit faces were not avail- 
able. Using the selection of parts of the Boring-Titchener model as a guide, 
we chose what seemed to be the most typical brows, eyes, noses, and mouths 
from the Rudolf faces. If we failed to find a satisfactory expression among these 
pictures, we resorted to the Ruckmick group. The former proved to be better 
models because they are pencil sketches and give the very lines that were 
needed in our drawings, whereas the latter, being photographs, are lacking in 
facial wrinkles which are needed to convey an expression in a drawing. 

The following lists include the varieties of expression for each part: 

Brows: (1) normal—passive; (2) raised—horizontal wrinkles; (3) contracted— 
vertical wrinkles; (4) raised and contracted; (5) slightly contracted; (6) slightly 
raised. The last two milder expressions were found to be necessary to give 
certain of the expressions which Allport classifies in his ‘attitudinal’ group.” 
Eyes: (1) normal—passive; (2) raised—introverted, religious; (3) wide open— 
attentive; (4) very wide open—very attentive; (5) closed—lowered lid, in- 
attentive; (6) narrowed—suspicious; (7) averted—voluntary inattention; (8) 
laughing—crow’s-feet; (9) weeping. 

Noses: (1) normal—passive; (2) raised and dilated nostrils—attentive disgust; 
(3) dilated nostrils—attention; (4) raised nostrils—disgust. 

Mouths: (1) normal—passive; (2) sweet—pleasure; (3) bitter—displeasure; (4) 
very bitter—great displeasure; (5) set—determined; (6) bitter and set; (7) open 
—attentive; (8) open and bitter—unpleasant attention; (9) clenched teeth— 
anger; (10) laughing; (11) weeping; (12) sour. 

The addition of two new brows, four new eyes, two new noses, and three 
new mouths, considerably increases the number of possible combinations. 
Provided all the combinations give sensible and notably different total ex- 
pressions, the number would be nearly 3000. Of course, only a fraction of 
these are significant or useful. 

The numbering of our pieces coincides with those of the earlier model in so 
far as they have common elements. One may therefore follow the procedure of 
Boring and Titchener with the new model. Figs. 2 to 6 show a meager example 
of the new expressions to be obtained. We have not attempted to exhaust the 
new possibilities and to name them. Rather than to follow the scheduled suc- 
cession of faces laid down by Boring and Titchener, we have used a new plan 
of demonstration. In fact two methods have been followed. 


5H. Rudolf, Der Ausdruck der Gemiithsbewegungen des Menschen, 1903. 

6C. A. Ruckmick, Pe preliminary study of the emotions, Psychol. Monog., 
30, 1922, (no. 136), 30-35. 

"F. H. Allport, ‘Social Psychology, 1924, 208. 
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The first procedure consists in explaining the meaning of each piece. This 
gives to students a vocabulary of the face, one might say. So far we are in 
agreement with the profiles. Then each of the outstanding pieces is used in 
turn as a basis for the total expression. For example, total expressions might 
be built around the bitter mouth, the raised nostrils, the raised eyes, or the con- 
tracted brow. This plan well demonstrates the fact brought out by Dunlap,® 
that the mouth is superior to the eyes or brow in determining the total result. 
It also demonstrates, incidentally, an important principle of the Gestalt, that 
a change in one part may alter all the others; that there is a readjustment of 
the parts as they become a new whole. 

A second procedure, which may follow the first or be substituted for it, 
consists in building up the faces according to Allport’s six groups.* The six 
groups are first defined and the outstanding characteristics of each are explained. 
Using the chief characteristic as a basis for each group, variations are intro- 
duced. For example, with the raised brow and normal or wide-open eye as a 
basis for the surprise-fear group, various noses and mouths can be added to 
produce the modifications of these emotions. The expressions of the model fall 
very neatly into the six groups. 

No tests have as yet been made to determine how well subjects would agree 
with each other in naming the expressions or how well they would accept names 
which had been assigned to them. From its use thus far as a purely demon- 
strational device, it has satisfied the writers that its range of expression is 
adequate, its facial vocabulary is increased over that of the Boring-Titchener 
model, and it seems to be convincing to those who have seen it. 


THE RELIABILITY OF THE ELEVATED SKELETON MAZE 


By SrerHen Maxwe.t Corey, University of Illinois 


The records upon which this study! is based were gained from an elevated 
skeleton maze which resembles closely the one described by Miles.2 Funda- 
mentally similar structures, however, were used in 1912 by Vincent,’ and in 
1913 by Turner.‘ 

The maze was constructed of strips of pine 3 cm. wide and 2 cm. thick. 
Every unit was 24 cm. in length. The total length of the maze from start to 
finish was 240 cm. The runways were elevated 1 m. above the floor. Every 


8K. Dunlap, The réle of eye-muscles and mouth-muscles in the expression of 
emotions, Genet. Psychol. Monog., 2, 1927, 197-233- 

*Allport, op. cit., 203-209. 
= ‘From the Laboratories for Research in Athletics at the University of 

nois. 

2W. R. Miles, The narrow path elevated maze for studying animals, Proc. 
Soc. Exper. Biol. & Med., 24, 1927, 454 f. 

38. B. Vincent, Function of the vibrissae in the behavior of the white rat, 
Behav. Monog., 1, 1912. 

4C. H. Turner, Behavior of the common roach on an open maze, Biol. 
Bull., 25, 1913, 348-61. 
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turn was a right angle; 5 of the 8 junctions of the different units were of the T 
variety, the writer agreeing with Huang,’ and Hunter and Randolf* that this 
type of junction is the best. Because the runs were without walls, overhead 
lighting did not throw shadows upon them. The runways were heavily coated 
with shellac, making it possible to wash them at regular intervals and to re- 
move all possibility of trailing by smell. The entire maze was fenced by wall- 
board partitions. H observed the rats through a small opening in one of the 
partitions. This opening was screened so that E could not be seen by the 
animals running the maze, although they could be clearly seen by him. 

The maze, when experimentally tested, proved to be highly reliable. The 
norm of mastery, in our own experiments, was 5 consecutive errorless trials; 
practice being distributed in groups of 5 runs a day. Errors (a complete en- 
trance into a cul-de-sac while running in a forward direction), total time, and 
active time were recorded. The latter represented the number of seconds of 
actual running time required to learn the maze; the measurement being made 
with a cumulative stop watch. Coefficients of reliability between error, time, 
and active time scores made on odd and even trials are shown in Table I. The 
correlations between errors made on the first and last half of the maze and 
between those made on odd and even culs-de-sac are also indicated. These 


TABLE I 
RELIABILITY COEFFICIENTS FOR THE ELEVATED SKELETON Maze 


Variables correlated r p.e. 
Error scores on odd and even trials 0.89 0.0155 
Time scores on odd and even trials 0.96 0.0065 
Active time scores, odd and even trials 0.92 0.0115 
Error scores on first and second half 0.85 0.0205 
Error scores on odd and even culs-de-sac 0.90 0.0145 


correlations are based on the learning records of 186 sixty-day-old albino rats 
from Wistar stock. No formula similar to Brown’s has been applied to raise 
them. They indicate that the maze measures something with a high degree of 
accuracy. Stone and Nyswander, using a multiple T-maze, give the following 
ranges of reliability coefficients comparable to ours;’ error scores on odd and 
even trials, 0.59—-0.97; time scores on odd and even trials, 0.74—0.88; and error 
scores on odd and even culs-de-sac, 0.71-0.96. 

Stone also gives these median coefficients of reliability for a modified Carr 
maze:* error scores on odd and even trials, 0.74; time scores on odd and even 
trials, 0.74; and error scores on first and second half, 0.46. 


5L. Huang, An analysis of the maze technique, J. Comp. Psychol., 8, 1928, 
301-11. 

*W. S. Hunter and Vance Randolf, Further studies in_the reliability of the 
maze with rats and humans, ibid., 4, 1924, 431. 

7C. P. Stone and D. B. Nyswander, The reliability of rat learning scores 
on the multiple T-maze as determined by four methods, Ped. Sem., 34, 1927, 


497-524. 
ol P. Stone, The reliability of rat learning scores obtained from a modified 
Carr maze, Ped. Sem., 35, 1928, 507-521. 
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Shirley, using a modified Hampton Court labyrinth, reports the following 
coefficients of reliability:* error scores on odd and even trials, 0.62; and time 
scores on odd and even trials, 0.84. 

In addition to these customary methods of judging the reliability of a 
maze, the writer has computed the coefficients of correlation between the 
records of all Ss as measured by the different criteria; namely, errors, active 
time, time, and trials. Table II gives these reliability coefficients for 6 groups 


TABLE II 
InTER-CORRELATIONS FOR ALL CRITERIA 


Criteria Groupt Group2 Group3 4 4 5 
correlated r pe. r r pe. p.e. p.e. 


Errors: act. 

time .023  .95 .037. .89 .023. .020 
Errors: 

trials .023  .89. QI .020 .86_ .031 


Trials: act. 

time 93 .0O18 .90. -87 .027. .89 .026 .78 .045 
Errors: 


Time: 
trials 58 .46 .090 .39 .23.115 .28 


Time: act. 
time -71 .060 .72.057 .43 .098 .68 .064  .58 .080 


of 31 Ss, all sixty days old. All of the correlations, with the exception of those 
having total time as one of the variables, are high. The writer agrees with 
Warden and Hamilton that total time scores are rather poor criteria for measur- 
ing learning ability.1° Total time measures more factors in addition to learning 
ability than do error, active time, and trial scores. The latter three correlate 
very highly with each other (see Table II) but whenever total time records 
enter into the computation the coefficients are appreciably lowered. Total 
time measures something accurately, as is indicated in Table I, but to the ex- 
tent that it does not correlate with the other three criteria, it is not measuring 
the same thing, namely that which we wish to call learning ability. 

The chief advantages of the elevated skeleton maze, as they appear to the 
writer after more than a year’s experience with it, are: 

(1) The reliability is unusually high. 

(2) The narrow path and lack of walls serve to eliminate many of the 
rat’s exploring movements, thereby (a) decreasing running time, (b) giving 
greater assurance that running is learning activity and not merely spontaneous 
activity, and (c) making error scores and distance scores practically the same. 

(3) The convenient floor and shellac permit of rapid washing to remove all 
possibility of trailing. 


°M. Shirley, Studies in activity, IV. The relation of activity to maze learn- 
ing and to brain weight, J. Comp. Psychol., 8, 1928, 187-195. 

10C, J. Warden and E. J. Hamilton, Effect of variations in length of maze 
pattern upon rate of fixation in the white rat, Ped. Sem., 36, 1929, 229. 
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(4) Overhead lighting does not throw shadows on the floor of the maze. 

(5) Observations can be made while the experimenter is hidden. 

(6) Falls from this type of structure are negligible, less than 6 occurring 
in more than 5500 trials. 


A PORTABLE PHONOGRAPHIC APPARATUS FOR GIVING 
OBJECTIVELY UNIFORM SUGGESTIONS 


By L. Hutu, Rosert G. Kruscer, and Grirrira W. WILLIAMs, 
Yale University 


It is an axiom in all experimental research that but one factor should be 
varied at a time. Hitherto it has been peculiarly difficult to approach this 
ideal in the administration of experiments involving direct hetero-suggestion. 
In order to exploit, for this purpose, recent advances in phonographic record 
and reproduction, the apparatus here reported was assembled. It is shown in 
Fig. 1. 

The required parts are as follows: 

(1) A Gordon electric phonograph-motor with turn-table and adjustable 
speed-control. 
A Gordon electric phonograph pick-up with tone-arm and volume-control. 
A Utah dynamic loud-speaker. 
A pine baffle-board, 42x42x1} in., firmly glued and sutured into a solid 
piece. This aids the dynamic speaker in effecting a superior reproduction. 
A seven-tube a.c. table-model radio set. 
A Burroughs adding-machine carriage provided with large rubber-tired 
casters. 
A 10 in. aluminum phonograph-disk. On one side of this is recorded, in 
the voice of the person conducting the experiment, four minutes of sug- 
gestions to postural movement. On the other side is recorded four minutes 
of hypnotic suggestions designed to be used in conjunction with the 
hypnotic head-piece and oalicked aluminum fixation-object sold by C. H. 
Stoelting. The total cost of all parts including the disk and fixation- 
object is under a hundred dollars. 

The loud speaker (A) is attached to the baffle-board (B) just behind a hole 
of suitable dimensions in the center of the baffle-board. The baffle-board itself 
is mounted in a vertical position on the top of the carriage-frame somewhat 
forward of the center, by means of screws and a wooden brace. The phono- 
graph-motor, turn-table and tone-arm are mounted in a simple pine box (C) 
of suitable dimensions. This is suspended by screws from a convenient pair of 
cross-pieces of the frame. Beneath this, on a second pair of cross-pieces, rests 
the radio set (D). 

When in use the apparatus is wheeled to the position before the subject 
that an experimenter would take if personally giving the suggestions. The 
height and general direction from which the sounds come are thus approximately 
the same as when the suggestions are given by the experimenter. The needle is 
placed on the first groove of the record and when all is ready, a silent switch is 
closed and the motor starts. Uncouth sounds ordinarily produced while the 
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motor is gaining speed are avoided by having the first few turns of the record 
silent. The suggestions may instantly be interrupted at any time by turning 
the knob of the volume-control to zero, after which the motor may be stopped 
by opening the controlling switch. 


Va 


i 


Fig. 1. Drawine SHOWING THE REAR View OF PHONOGRAPHIC SUGGESTION- 
Givina APPARATUS 


(A) is the loud speaker, (B) the baffle-board, (C) the phonograph, 
and (D) the radio set. 


When the plan of using phonographic presentation of suggestions was first 
proposed,! fear was felt that the perceptible artificiality of all reproduced speech 
might so weaken the potency of the suggestions as to render the method of little 
value. These fears seem to have been largely unfounded. Out of the first 20 
subjects tested for waking postural suggestion, 15 proved susceptible.? This is 


1C. L. Hull, Quantitative methods of investigating waking suggestion, J. 
Abn. and Soc. Psychol., 24, 1929, 161. 
2Op. cit., 153 ff. 
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as large a proportion as is usually obtained by direct vocal suggestion. In 
several cases the hypnotic side of the record, in conjunction with the Stoelting 
fixation object, was tried on selected but unpracticed subjects. With all, the 
trance was both induced and terminated easily and without interference from 
the experimenter. The indication is that the method described, particularly 
when good non-metallic records are used, will be quite adequate for the ordin- 
ary requirements of suggestion under experiment, as well as for the practical 
testing of suggestibility. Indeed, there is reason to believe that the apparatus 
and technique here described should have wide research usefulness wherever 
verbal or other auditory stimulations are to be employed. 


APPARATUS NOTES 


A New Amsievous Figure 
Puzzle-pictures have long interested psychologists. Gudden’s brain-and- 
babies was published in Jugend in 1896 at the time of the Third International 
Congress of Psychology at Munich. 
Titchener based his experiment on 
attention in his Experimental Psy- 
chology (1901) on the then popular 
puzzle-pictures. Recently Rubin 
(1915) has given us the goblet- 
profile as one of the more object- 
ive of his numerous stimuli illus- 
trating the difference between fig- 
ure and ground. Many of Kéhler’s 
illustrations of sensory organiza- 
tion (cf. Gestalt Psychology, 1929) 
are really forms of puzzle-pictures. 
Obviously “attention” and ‘‘sens- 
ory organization” are simply diff- 
erent names for the same pheno- 
menal fact that such figures 
illustrate. Probably /figure-and- 
ground must be thought of as a 
special form of organization, for, 
in a case like that of the picture 
accompanying this note, the two 
An Ampiauous FicuRE alternating figures interpenetrate 
each other spatially and there is no definite division of the field by a contour, 
as in Rubin’s cases. 
The picture presented herewith is not strictly new. It was drawn by the 
well-known cartoonist, W. E. Hill, and reproduced in the issue of Puck for the 
week ending November 6, 1915. It is, however, relatively unknown to psy- 


*When this manuscript was submitted for publication, the author had not 
read the note of G. H. Estabrooks (this JoURNAL, 42, 1930, 115-1 16) proposing 
“A standardized hypnotic technique dictated to a ‘victrola record.” 
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chologists, and seems to me to be the best of the puzzle-pictures in the sense 
that neither figure is favored over the other. In this respect it is the peer of 
Rubin’s goblet-profile, which, however, does not have the two figures inter- 
penetrating in the same region of the total field. The present cut is from a pen- 
and-ink copy of Hill’s published half-tone. I am indebted to Mrs. W. H. Hunt 
for the copy, which is, if anything, a little better for the psychologist’s use than 
the original. 

This picture was originally published under the title ““My Wife and My 
Mother-in-law.”’ It shows in one figure the left profile of a young woman, 
three quarters from behind. The other figure is an old woman, three-quarters 
from in front. The ear of the ‘wife’ is the left eye of the ‘mother-in-law;’ the 
left eye-lash of the former is the right eye-lash of the latter; the jaw of the 
former is the nose of the latter; the neck-ribbon of the former, the mouth of 
the latter. 

Harvard University Epwin G. Borina 


Tue CoLtorep 


The purpose of this note is to call attention to the fact that the Munsell 
Color Company of Baltimore manufactures colored papers that are carefully 
standardized. These papers enable the experimenter to obtain relatively in- 
dependent variations of hue, intensity (tint), and chroma and to repeat with 
precision the work of other investigators. 

The Munsell ‘‘Book of Color,” in which the fundamental characteristics 


of the usual qualities are defined and illustrated, is a revision and extension of 
the firm’s well-known ‘Color Atlas.” All the colors and grays are here system- 
atically ordered, thus permitting a simple-and unequivocal specification of any 
desired qualities. All the colors and grays are arranged in psychologically 
equal steps. 

Clinton, N. Y. CHatHamM Squires 
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NOTES AND DISCUSSIONS 


Tue Two-Pornt LIMEN AND THE Error or LOCALIZATION 


The general rule in the tactual perception of space is that the limen of dual 
discrimination upon the skin is greater—usually much greater—than the error 
of localization for the same region of the skin. This rule must be taken as 
applying safely in the case where the comparison is between the more conven- 
tional methods of making these two determinations. For the two-point limen 
the standard method involves some psychophysical procedure with laboratory 
observers, and these observers presumably tend to report on the perceptual 
pattern of ‘oneness’ or ‘twoness,’ and not to say ‘two’ when a large ‘one’ im- 
plies the presentation of a dual stimulus. Thus the sophisticated observer 
tends to give a larger limen than the naive subject. For the determination of 
the error of localization the conventional method is for the subject, after tactual 
stimulation, to localize the spot roughly by pointing to the region, to touch the 
skin, and then to correct the localization by reference to the tactual perception, 
all the while using visual imagery freely although denied, by closed eyes or 
other device, the advantage of visual perception. 

Weber’s original experiments showed the difference in question. He ex- 
plained the discrepancy in part by the theory that the perception of duality 
arises only when the stimulation is of two ‘sensory circles’ which are separated 
from each other by at least one other ‘sensory circle,’ thus making the two-point 
limen two or three times the average diameter of a ‘sensory circle.’ He also, 
attributed the difference to the fact that all tactual perceptions of form are 
more precise when they involve movement of the stimulus upon the skin, for 
localization by his method arises, in the last stage, from a moving tactual 
stimulus.? 

Other investigators have found this same quantitative difference* and the 
relationship of the results of the two experiments has become recognized as an 
established fact. There have been various theories and differences of opinion 
into which it is not necessary to enter here. The view developed that these 
two experiments measure different psychophysiological mechanisms. Wundt, 


1Cf. E. G. Boring, The stimulus-error, this JouRNAL, 32, 1921, 465-470 

=. 68 f., and the references there cited, esp. to Titchener, DeLaski an 
riedline. 

2E. H. Weber’s original determinations of the two-point limen—the results 
of the “compass test’’—were first described in De tactu: annotationes anatomicae 
et physiologicae, 1834. He made these results the basis of his positing of an 
Ortsinn in his Der Tastsinn und das Gemeingefiihl in R. Wagner’s Hand- 
worterbuch der Physiologie, III, ii, 1846, 524-540 (see esp. 539 f.). He repeated 
the table of these results, described the method of determining the error of 
localization (Weber’s ‘‘second method’’), and discussed the relationship of the 
two determinations in Uber den Raumsinn und die Empfindungskreise in der 
Haut und im Auge, Ber. d. k. sdchs. Gesell. d. Wiss. zu Leipzig, math.-phys. 
Cl., 1852, 85-128, esp. 87-96. : 

*Cf., esp., R. Kottenkampf and H. Ullrich, Versuche tiber den Raumsinn 
der Haut der oberen Extremitit, Zsch. f. Biol., 6, 1870 37-52. 

‘Cf., e.g. W. Wundt, Physiologische Psychologie, 4th ed., 1893, II, 5-8, 13- 
18; V. Henri, Uber die Raumwahrnehmungen des Tastsinnes, 1898, 90-93. 
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for instance, pointed to the fact that the tables of these two measurements in 
different bodily regions do not show exact correspondence for the relative 
change in the size of the measures when the part of the body stimulated is 
changed. The results to be compared in this way, however, are apt not to be 
strictly comparable as to the conditions of localization and as to the definition 
of the region; and an imperfect correspondence can, moreover, be clearly 
made out.§ 

More recently Henry Head and his collaborators have reénforced the belief 
in a fundamental difference in the mechanism of the two perceptions by as- 
signing the capacity for localization to the ‘deep sensibility’ of the tissues under- 
lying the skin, and the capacity for the discrimination of duality to the ‘epi- 
critic sensibility’ of the skin. Such a view, however, does not make sense with 
the known psychology of the tactual perception of space. Does it mean that 
two points that are differently localized by way of the subcutaneous tissue, 
where the skin is anesthetic, are nevertheless sensed as one? Or that in every 
light stimulation of the normal skin, when the subcutaneous tissue is not in- 
volved, two perceptual points are felt but are not localized anywhere at all? 
At any rate, these results have not been confirmed, and there is considerable 
reason to doubt the validity of the original interpretation of rather meager data 
by Head and Rivers.? Nevertheless, Wundt took Head’s experiment as es- 
tablishing his earlier belief in two different physiolgical mechanisms for the 
two perceptions.® 

What seems not to have been said in all the discussion that has taken place 
is that the limen for duality ought to be several times as large as the error of 
localization if the two perceptions are fundamentally dependent upon the 
same physiological mechanism (i.e. the potentiality of different tactual re- 
ceptors for giving rise to different localizing’ contexts, both conscious and be- 
havioral). Reference to the accompanying schematic diagram, Fig. 1, will 
make this point clear. 

Let us suppose that two similar adjacent points on the skin, a and B, are 
under consideration. Let us suppose further that stimulation of a, under fixed 
conditions, is effective at a distance rz from A, 7.e. that the larger circle about A 


5For instance, Weber determined the two-point limen for 25 bodily regions, 
and the error localization for 8 regions. Only four of the regions in the two 
cases are the same, and for these places the two measures are in about the 
same ratio. Thus: 
Two-point limen Error of localization Ratio 
L(mm.) E( ) L/E 


Lip 4-5 
Forehead 22.5 
Back of hand 31.5 
Volar forearm 40.5 


*H. Head and W. H. R. Rivers, A human experiment in nerve-division, 
Brain, 31, 1908, 360-365; or Head, Studies in Neurology, 1920, I, 296-305. 

7See Boring, Cutaneous sensation after nerve-division, Quart. J. Exper. 
Physiol., 10, 1916, 67-72, and esp. idem, Relation of the limen of dual im- 
pression to Head’s theory of cutaneous sensibility, Proc. VII Internat. Congr. 
Psychol. (Oxford, 1923), 1924, 57-62. 

’Wundt, Physiologische Psychologie, 6th ed., II, 1910, 464 f. 


{ 
I.I 4.1 
6.3 3.6 
6.5 4.8 
8.5 4.8 
fi 
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is the total region of stimulation. That there is some dispersion of stimulation 
about the stimulus is clear. Deformation of the skin would cause it. Von 
Frey’s theory of tension as the medium of stimulation would require it. Finally 
let us suppose that the stimulation at B gives a picture exactly like that at a. 
What would happen? 

If we stimulate a and B simultaneously, we get the crucial case where a 
unitary pattern is just about to separate into a dual pattern, the familiar 
‘dumb-bell’ or ‘double-paddle’ of this perception. If the distance aB were 
greater, the perception would fall apart into two parts; if it were less, it would 
fuse into one figure. Thus the distance aB represents the two-point limen. 


Fig. 1. ScHematic DiaGRaM SHOWING THE RELATION BETWEEN 
THE Two-Pornt LIMEN AND THE ERROR OF LOCALIZATION 


On the other hand, if we stimulate a alone we may conceive that the final 
localizations, after correction by the tactual cues introduced in localizing, will 
ordinarily fall somewhere within the zone of stimulation, 7.e. within the circle 
of which rz is the radius. If these localizations were scattered uniformly within 
this circle, then the average error of localization would be m, provided the 
circle for r; be so drawn that the area it encloses is equal to the annular area 
between the two circles. This condition is met if the ratio r:rz is 1:4/2, or 
approximately 1:1.4. 

The conclusion follows at once. The two-point limen (AB) ought, on these 
assumptions, to be about 2.8 times as large as the error of localization (1). 

This ratio is not so far from the ratios which Weber’s data give,® but more 
satisfactory figures, obtained under more certainly comparable conditions, are 
to be found in the research of Kottenkampf and Ullrich. They give data for 
eight regions of the volar arm as shown in the Table.!° 


°Cf. foot-note 5 above. 

WKottenkampf and Ullrich, op. cit., 44, 47. In the following Table 
the limens have been computed by the present writer, by means of Urban’s 
procedure for the method of constant stimuli, from the relative frequencies 
(psychometric functions) that Kottenkampf and Ullrich gave for the volar 
forearm and the volar upper arm (p. 44). These eight limens are based on 
from 200 to 525 cases each. The errors of localization are the averages for 
two observers (the authors), and each derives from only 28 to 37 observations 
(p. 47). All of the values here have been translated into mm. from Paris lines, 
on the assumption that 1 Paris line = 2.27 mm. 
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TaBLE SHOWING THE Two-Pornt LIMEN, THE Errors oF LOCALIZATION, AND 
THE RATIO BETWEEN THESE Two VALUES; COMPUTED FROM 
KorreNKAMPF AND ULLRICH’s DaTa 
Error of 


Two-point limen localization 
Location L(mm.) E(mm.) 


a. 14.21 4-40 
16. 20.96 6.17 
.70 8.01 
.64 8.42 

8 

9 


Volar 
forearm 
cm. from 
elbow 


.OI -74 
-42 
.25 10.60 
-39 14.16 


Volar 
upperarm 
cm. from 
shoulder 


There is no need to stress the approximation of the ratios in the last column 
of this Table to the value, 2.8, which the schema yields. The schema is ever 
so much too simple for precise quantification. In the first place, it leaves out 
of account the variability which is the constant feature of psychophysical ex- 
perimentation. In the second place, localizations would not always fall within 
any fixed zone. They would probably scatter within diminishing frequency to 
points indefinitely remote from the point of the stimulus. In the third place 


and for this same reason, they would probably tend to pile up around the point 
of the stimulus, so that the error of localization would be even smaller than 
the schema requires. Moreover, the zones of stimulation would not be circular. 
On the volar forearm the longitudinal limen is much greater than the trans- 
verse, and the longitudinal errors are greater and more frequent than the 
transverse. The errors of localization are free as to direction, but the two- 
point limen is determined as to direction. A comparison of average results 
ought properly to be made between the average error of localization and the 
average of longitudinal, transverse, and diagonal two-point limens. 

We need not, however, labor all these short-comings of the argument. It 
is enough if we realize that the fact, that the two-point limen is several times as 
great as the average error of localization, may be simply an immediate result 
of the statistical definition of these two measures, and affords, therefore, no 
ground for a belief in separate fundamental physiological mechanisms. The 
two results are not necessarily inconsistent and may easily both be measures 
of the same discriminatory capacity." 

Harvard University Epwin G. Borne 


Tt ought to be said that this point of view underlies the experiment of 
W. S. Hulin, An experimental study of apparent tactual movement, J. Exper. 
Psychol., 10, 1927, 293-320. Cf. esp. Hulin’s method for the report of his Os, 
pp. 299-302. Were these Os localizing two points or discriminating between 
them, or was the judgment both of these things at once? Had Hulin followed 
the more conventional thought about localization and the discrimination of 
duality, he would have been handicapped in formulating a sufficiently inclusive 
setting for his experiment. 


q 

Ratio 

L/E 

3-2 

3:4 

2.6 

2.9 

3-1 

3.6 

3-4 

5.9 37 2.6 a 
Av. = 3.1 ; 
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A Simpuiriep Scoring MetuHop For THE Konus Biock-Desien Tests 


A comparatively recent addition to the field of non-language tests is the 
Kohs Block-Design Tests. Kohs presents considerable evidence which attests 
their value for measuring some of the higher mental processes, and for use as a 
diagnostic instrument. The test has, however, a serious limitation in its scor- 
ing technique which, the writer believes, has prevented its more universal 
adoption in clinical use. It is generally accepted that in actual clinical practice 
efficiency of administration, and economy of time and of effort, are almost as 
important factors in determining the widespread use of a test, as are such truly 
scientific criteria as validity and reliability. Kohs thinks “that success, speed, 
and accuracy each has its own diagnostic importance, and in order to make the 
tests more effective all should, and must, be taken into account in the final 
score summation.”’? Thus in order to include accuracy as a refining factor in 
the test, he assigns specific weights in scoring to the number of ‘moves’ which 
the subject makes in completing the design. The scoring of these ‘moves’ 
introduces a number of difficulties in administration and scoring, which may 
desirably be avoided. 

Experience with the test in the Educational Clinic of the College of the 
City of New York has justified the conclusion that examiners may interpret 
in markedly differing ways the instructions for recording moves.’ The writer 
has determined empirically, for example, that when two examiners score the 
same test a difference in the final score of from 6 to 12 months is frequently 
obtained. This conclusion is based upon the results of about 10 previous ad- 
ministrations of the test, not included in this study, and upon the findings of 
several psychologists in other clinics, with whom the writer has had occasion 
to consult. Another limitation of this scoring technique is that the examiner 
must give his undivided attention to observation of the movements of the 
subject’s hands throughout the entire duration of the examination (about 30 
to 40 min.). He is unable to observe any other phase of the S’s total behavior. 
If he permits himself to look away, even for a moment, he loses count of the 
number of moves. Thus the administration of the test becomes an uninterest- 
ing and even fatiguing process. The writer has attempted, therefore, to elimin- 
ate these difficulties by devising a new scoring technique which is of approxi- 
mately the same diagnostic value as the Kohs method, but which excludes the 
necessity of scoring ‘moves.’ 

His investigation was limited in the selection of its techniques by two con- 
siderations: (1) The new score had to be directly comparable to the old in 
order to preserve the same diagnostic value. (2) It was desirable, because of 
the small number of cases, to use the Kohs norms, or mental age equivalents, 
instead of computing new base-line values for the test. The technique finally 
selected, which is here described, claims as its chief advantage the simplicity of 
its scoring method, and consequent ease of administration. 

The Ss in the experiment were 23 boys and 1o girls between the ages of 
6 yr. 8 mo., and 15 yr. 3 mo. Their average and median Stanford-Binet 1.q.’s 
were both 88. 


18. C. Kohs, Intelligence Measurement, 1923, xii, 312. 
2Op. cit., 71. *Op. cit., 76. 
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Previous researches with performance tests have shown that there is a 
considerable positive correlation between time and moves.‘ This fact indicated 
a technique for the revision of the scoring scheme, and suggested the method 
finally adopted. It will now be necessary to consider the scoring method des- 
cribed by Kohs. 

The following are two illustrations of this method. Design No. 1 has a 
score value of 3. The maximum score is attained if an S completes the design 
successfully in less than 21 sec., and with less than 6 moves. If 21 or more sec. 
are required, one point is deducted from the score, and if 6 or more moves are 
made, an additional point is deducted. Similarly for design 4, if the S re- 
quires 10 or more moves, one point is subtracted; for 31 sec. to I min. an addi- 
tional point is subtracted, and if 1 min. and 1 sec., or over, is required, still 
another point is deducted. There is a maximum time limit for each design, 
which is usually about 1 min. more than is necessary for its completion. When 
an S fails to complete the design in the specified time he fails on that design 
and obtains a zero score. The examination is continued until 5 consecutive 
failures have been recorded. The entire test consists of 17 designs. 

The typical division of points in scoring, described above, is based on the 
ratio of 4:2:1 for success, time, and accuracy respectively, which Kohs believes 
is a correct weighting of the elements involved in completing the designs.® 
The scores for all of the designs are summated and the total score is then con- 
verted into a Kohs Mental Age by means of the table presented by Kohs.® 

It will be noted that 3 points are allotted for both time and moves for each 
design. In order to eliminate the scoring of the moves the writer assigned all 
of these 3 points to time alone. According to this arrangement, the score value 
for each design is retained, but instead of subtracting 1 point or 2 points for 
time, 1.5 points or 3 points, respectively, are now to be deducted, and no 
points are assigned to moves. 

All of the tests were re-scored according to this scheme. The scores for each 
individual were then totalled, and once more were converted into mental age 
equivalents by the use of the Kohs table of mental age equivalents mentioned 
above. 

The following correlations were found: between Stanford-Binet mental 
age and Kohs 1 (old scoring) mental age, 0.43 + .09; between Stanford-Binet 
mental age and Kohs 2 (new scoring) mental age, +0.46+.09; between Kohs 
I mental age and Kohs 2 mental age, +0.93+.01.’ 

The average change in mental age is +2.8 months, and the average change 
in intelligence quotient is +1.5 points. The middle 50% range of changes in 
M.A. and in 1.9., which may be interpreted similarly to the probable error, is 
from o to +5 months in m.a., and from o to +3 points in 1.q. 


‘R. Stutsman, Performance tests for children of pre-school age, Genetic 
Psychol. Monog., 1, 1926, 3-67; R. H. Sylvester, The form board test, Psychol. 
Monog., 15, 1913, (no. 65), 1-56. The Clinic has on file an unpublished study 
which indicates that time alone is an adequate criterion for scoring the Pintner- 
Paterson Scale of Performance Tests. 

5Kohs, op. cit., 143. 

*Idem., 73. The table to which this footnote refers should also be used to 
transmute the new scores, later referred to, which are based on the revised 
scoring scheme, into mental ages. 
7See next page. 
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One case obtained a much lower Kohs m.a. (2) than Kohs m.a. (1). The 
following remarks were made during this individual’s examination: ‘Works 
very slowly and very cautiously. Makes the minimum number of moves.” 
The explanation of the considerable change in score, therefore, lies in the un- 
usual type of response. Since the revised scoring scheme neglects ‘moves’ and 
emphasizes ‘time,’ it yields results which are not closely comparable with the 
original scoring scheme for those individuals who respond in some unusual 
manner. These types include those who work very rapidly with a great number 
of moves, work very slowly with a small number of moves, or respond in some 
pathological manner. Consequently, the score of any individual who shows 
some markedly unusual method of attack should be interpreted with caution. 
It may be added that clinical experience with tests has demonstrated that this 
caution must be observed in the interpretation of the result of any examina- 
tion where the response is queer or unusual. In such cases as the one men- 
tioned above the discrepancy occurs because the original Kohs method of 
scoring assigns values to extraneous elements, such as psychopathic slowness, 
which unduly influence the mental age ratings. Hence for those cases in which 
the scoring of moves creates the greatest discrepancies, the revised scoring 
scheme may actually be the more valid. 

Since the number of cases is small and there was only one examiner, the 
results are not entirely conclusive. The data indicate the following:® 

(1) The revised method of scoring yields results which are closely com- 
parable with the original Kohs scoring scheme. Increased efficiency in the 
administration of the test, and marked economy of time and effort are secured. 

(2) The two methods of scoring are about equally reliable for both low 
and high mental ages. 

(3) The changes in score, and consequent mental ages, are such that the 
intelligence quotients derived by the original and by the revised methods are 
approximately identical for both small and large quotients. 

(4) The most probable changes in mental age range from o to +5 months. 
The average change is +2.8 months. 

(5) The most probable changes in intelligence quotient range from o to 
+3 points. The average change is +1.5 points. 

(6) Erratic or unusual responses should be interpreted with caution. 
The writer assumes that the experienced examiner may be relied upon to detect 
such responses. 

College of the City of New York Max L. Horr 


7It may be advisable to present the correlations that other investigators 
have found between Stanford-Binet m.a. and Kohs m.a. Kohs reports (op. cit. 
181 f.) a correlation of +0.82-+.01 for 366 cases. When these cases are divide 
into two groups of 291 public school cases and 75 feebleminded cases, the cor- 
relations are +0.81-+.01, and +0.67+.05 respectively. E. Broom reports 
(The validity of four individual tests of mental ability, Educ. Res. Bull., Los 
Angeles City Schools, 8, 1929, 9 f.) a correlation of +0.65-+.08 for 22 elementary 
school children. The lower correlation presented here might be explained on 
the basis of several factors, but it is not within the scope of this article to do so. 
It is significant that the correlation is raised when the revised scoring scheme 
is used, for although the reliability of this positive change is very low, in so 
far as any change has taken place, it is a favorable one. 

®The writer has the data on file in the form of tables. 
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GeEsTA.t vs. EXPERIENCE! 

The influence of experience upon visual perception has been studied by the 
Gestalt psychologists from a new point of view. The results obtained are 
interesting not only in themselves, but also because of their theoretical implica- 
tions. Two studies, for example, recently published by Dr. Gottschaldt,? lead 
to the conclusion that spatial form is primary and experience virtually without 
residual effect. 

The material that Dr. Gottschaldt employed in these studies was com- 
posed of series of geometrical figures varying in complexity from a simple 
cross to a rectangular solid. These were the a-figures. Every a-figure was 
presented a definite number of times with instructions to note carefully and 
to name. The number of exposures was determined by the amount of ‘experi- 
ence’ desired. Then a second figure, the b-figure, was presented. Of the b- 
figure the preceding a-figure formed a geometrical part, which might, however, 
be more or less concealed in the b-figure. The criterion of the effectiveness of 
experience was the number of times the a-figure stood out immediately in the 
b-figure. The results show consistently small percentages of cases in which the 
a-figure stood out at first sight; a similarly small percentage of cases in which 
the b-figure was seen first with, shortly, a spontaneous appearance of the 
a-figure; and a marked preponderance—from 50%-90%—of cases in which 
the b-figure alone was seen. When the b-figure was presented with instructions 
to look for the a-figure a considerable increase was found in the ‘spontaneously 
appearing’ group. The automatic effect of experience, Dr. Gottschaldt holds, 
is negligible, although the seeking attitude may constitute a “situation-vector” 
which is favorable to the secondary spontaneous appearance of the a-figure. 

At first glance these findings seem somewhat unexpected. It is necessary, 
however, to keep in mind—what Gottschaldt is careful to state—that per- 
ception is used here to designate the bare “seeing” of the geometrical figures. 
Experience, then, has but little influence in the seeing of figures. But the 
connotation of experience as tested in these researches—with exception of the 
series dealing with the effect of the time interval between the exposure of the 
two figures—is limited to frequency of repetition. Gottschaldt finds specific- 
ally that whether the observer has seen the a-figure only three or more than 
five hundred times makes no significant difference in the readiness with which 
it may be seen in b-design. To anyone but a Behaviorist of the left wing the 
restriction of experience to frequency and recency must seem rather arbitrary 
and the title of these investigations, in consequence, somewhat misleading. 

Dr. Gottschaldt is a little at loss to account for the disturbing influence of 
the situation-vector, more familiar as ‘task’ or ‘attitude,’ since his thesis is that 
he has found a type of configuration that is primary, and as such it should be 
absolutely resistant to transformation. It might be assumed that in a Gestalt 


1Communicated by W. B. Pillsbury. 

*Kurt Gottschaldt, Uber dem Einfluss der Erfahrung auf die Wahrnehmung 
von Figuren: I. Uber den Einfluss gehaufter Einprigung von Figuren auf ihre 
Sichtbarkeit in umfassenden Konfigurationen, Psychol. Forsch., 8, 1926, 261- 
318; II. Vergleichende Untersuchungen iiber die Wirkung figuraler Einprigung 
und den Einfluss spezifischer Geschehensverliufe auf die Auffassung optischer 
Komplexe, ibid., 12, 1929, 1-87. 
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theory the situation-vector would be an integral part of the figure-experience, 
but this view is not set forth. The point is stressed that naive Os, unemployed, 
do not look for the a-figure in the b-design; while Os wiser in the ways of psy- 
chological experiments sometimes inquire spontaneously whether they are to 
try to find ain b. Apparently experience may have an effect in determining the 
situation-vector even in seeing a simple figure. It is questionable whether the 
position has ever been taken that frequency or recency necessarily overcome the 
influence of the present situation, and there should be no reason for concern if 
that should prove to be the case, unless one is committeed to a nativist position. 
In fact, Dr. Gottschaldt’s best evidence of the optical independence of his figures 
lies in the fact that in spite of instructions to look for the a-figure so few of 
them stood out. 

An effect of experience in increasing the readiness with which figures are 
found is seen in the series conducted to find the relative difficulty of the figures. 
The average time required to find the a-figure decreases with the increase of 
the number of figures viewed. Dr. Gottschaldt attributed this to the Os’ 
learning where to look. He considers it, however,—and rightly too—somewhat 
removed from the purpose in hand; but it is precisely in learning that the 
effectiveness of frequency has been emphasized by the Behaviorists to whom 
he refers. 

In any other associative system, frequency is used as an explanatory prin- 
ciple chiefly in learning and in recall. The figures used by Dr. Gottschaldt 
are simple enough to be recalled after two or three exposures, and he finds in 
fact an optimum frequency beyond which further exposure is a detriment. In 
one of his experiments, an opportunity for recall was given in a rather interest- 
ing manner. A figure was partially exposed in a dim light and the O instructed 
to reproduce what he saw. The partial exposure might be such as to suggest 
either the a- or the b-figure. In all cases the Os saw the portion of the figure 
actually presented, or, if there were variations, there was no consistent tendency 
to see the a-figure. It is entirely possible that at times a part of the a-figure 
may have served to recall it, perhaps in the form of a visual image. That the 
Os failed to draw it need mean nothing more than that they were able to dis- 
tinguish between what was recalled and the visual stimulus before them. 

An interesting result not mentioned by Dr. Gottschaldt is apparent from 
an inspection of his arrangement of the figures of the first investigation from 
difficult to easy. Figures proved to be easy, that is they were readily found, 
if the b-figure contained a part of a that could be recognized as similar to the 
first figure. In most cases the original figure was crossed by several lines form- 
ing within it smaller geometrical figures, and difficulty increased as the number 
of such lines destroyed the similarity to the original. This result shows that 
experience is not wholly without effect even under Dr. Gottschaldt’s conditions.’ 

This brings us to the real substance of Dr. Gottschaldt’s research. He has 
demonstrated carefully and quite conclusively that for adult Os visual objects 


Cf. the statement of G. E. Miiller, to which Dr. Gottschaldt’s work is in a 
sense gece’, that “if a given combination of stimuli has frequently resulted 
in a collective comprehension, there remains a disposition for the like collective 


comprehension to recur with the return of a like combination of stimuli” 
( Komplezxtheorie und Gestalitheorie, 1923, 33). 
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or units are delimited by lines or contours. This holds from the simplest figures, 
the “triangle with a tail,” to figures with a very complex interlacing of lines 
enclosed within a boundary outline. Naive Os do not go beyond the contours 
as seen; trained Os may attempt to do so with but indifferent success. Two 
questions remain: (1) whether the contrary has been maintained; and (2) the 
bearing of the fact upon the nativism-empiricism controversy to which Dr. 
Gottschaldt refers. 

(1) On the first point a quotation from Miiller should be noted: “If two 
contiguous, let us say, rectangular figures, differing in color and brightness and 
therefore cohering weakly, are presented upon an indifferent gray ground their 
coherence can be increased notably by surrounding the outside limits of the 
two rectangles with a line, so that both fields lie within one and the same linear 
boundary.’ This is set forth at the outset as one of the factors operative in 
the formation of complexes, which Miiller discusses throughout. He does not 
consider whether a complex may be destroyed or transformed in the same way. 
Dr. Gottschaldt has shown that it may. Mi£iller doubtless would hold that a 
line or contour is a primary stimulus to the attention of an adult. To put it 
in the simplest terms, the eye tends to follow a continuous line. That contour 
is fundamental in the formation of optical figures is implicit in the conven- 
tional treatment of space perception, although it is not given the considera- 
tion it perhaps merits. To this refocusing of the problem Dr. Gottschaldt has 
contributed. 

(2) It is possible, then, to agree readily with Dr. Gottschaldt’s conclusion 
that under the conditions of his experiments ‘‘experience alone was not ade- 
quate to overcome the autochthonous Gestalt factors’ if “frequency” be sub- 
stituted for “experience.” It scarcely follows, however, that ‘‘of the great 
original claims of the empiricists very little is left.’”’ The empiricist would 
reply that if lines and contours have gained their figure-forming capacity as the 
result of frequency, experience has been so infinitely repeated that one could 
not hope to break it down in the normal adult. The present investigations 
have nothing to say of the genesis of the autochthonous Gestalt factors in 
question. Dr. Gottschaldt researches leave the nativism-empiricism question 
where they found it. 

University of Michigan M. G. Moorge 


On THE TERM ‘RETROACTIVE INHIBITION’ 


Professor Joseph Peterson has recently called in question the fitness of the 
term ‘retroactive inhibition’ for the phenomenon which it is meant to designate.! 
In commenting upon the writer’s paper before the twenty-fourth meeting of 
the Southern Society for Philosophy and Psychology he says: “The reviewer 
would certainly interpret these results in another way than by the assumption 
of retroactive inhibition which somehow acts back on and undoes certain learn- 
ing fixed in the past. The paper itself did not, it should be made clear, insist 


4G. E. Miiller, op. cit., 33. 
1J. Peterson, The twenty-fourth annual meeting of the Southern Society 
for Philosophy and Psychology, this JouRNAL, 41, 1929, 504. 
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on the sort of effect implied by the term used. But why not discontinue a term 
that is so objectionable in its implications of a particular interpretation which 
may be weak?” 

These comments voice a dissatisfaction with the term in question which 
others, also, have expressed, and bring clearly to an issue the need for either 
a new term or an attempt to state clearly the implications of the old one. The 
writer’s entire agreement with Professor Peterson’s view that ‘retroactive 
inhibition’ cannot be taken to imply a backward operation which undoes 
learning has been expressed elsewhere.* Certainly the term can refer legiti- 
mately only to a particular phenomenon, not to its explanation. The latter is 
an independent problem for research, which should not be prejudiced by the 
terminology employed. The use of the term to designate the phenomenon is, 
however, another matter. 

As used in the experimental literature, ‘retroactive inhibition’ signifies only 
the fact of poorer retention when some activity, usually a learning activity, 
has been interpolated between an original learning and the measurement of its 
retention, than when a period of comparative rest has intervened.* The inter- 
polated activity ‘retroacts’ the original only in a metaphorical sense. It is 
as if the interpolated material acted backward on the original. According to 
the major theories of the phenomenon, the interpolated material either stops 
a perseveration of the processes involved in the original learning, with what 
amounts to a resulting poorer learning thereof than would have occurred under 
the rest condition, or else the actual items of the interpolated activity become 
confused with the items of the original, with a resulting diminution in the re- 
tention of the latter. Whether either theory is adequate is not here an issue. 
The point is that neither assumes, and that probably no other theory may be 
expected to assume, a backward working effect. 

If we grant that the phenomenon described is the one indicated by the 
current words “retroactive inhibition,’ the question becomes that of the ad- 
visability of the use of a somewhat metaphorical term for it. While granting 
the descriptive inexactness of the designation ‘retroactive inhibition,’ certain 
things may be said in its defense. (1) Its major justification is its long-con- 
tinued use by students of the phenomenon since the early work of Miiller and 
Pilzecker. There is little to be gained, and there is much to be lost, by discard- 
ing an historically sanctioned term, if it can be defined accurately and unmis- 
takably. There is small doubt that ‘retroactive inhibition’ can be so defined. 
(2) If accurately defined as a phenomenon, with no implication of an explana- 
tion, it can lead to no confusion. And (3) there is good warrant in scientific 
convention for the use of terms much more metaphorical than the one in ques- 
tion. ‘Refractory phase,’ for example, carries the anthropomorphic implica- 
tion of disobedience or obstinacy. A muscle fiber in refractory phase is as if it 
were obstinate, but no physiologist falls into the error of ascribing anthropo- 


2E. S. Robinson and F. R. Robinson, Readings in General Psychology, 
1929, 403. 

sAcceptance of Skaggs’ proposal (E. B. Skaggs, The concept of retroactive 
inhibition, Psychol. Rev., 33, 1926, 237-244) to confine the term to cases of 
permanent loss of associates, excluding all emotional and affective influence, 
would not affect the general suitability of the term as such. 
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morphic obstinacy thereto. Nor does a physicist misunderstand the term 
‘attraction.’ If science were to eschew metaphor and adhere to descriptive 
exactness in its terms, a remaking of some of its fundamental vocabulary would 
be required. 

It may readily be granted that one might, of course, substitute a more des- 
criptive term such as intercurrent blocking, but the reasons adduced for the con- 
tinued use of the term retroactive inhibition urge strongly against any substitution. 


University of Arkansas Joun A. McGrocu 


ON THE OmiIssION OF INTERMEDIATE ACTS 

In a recent number of the Journat Freiberg, Dallenbach, and Thorndike 
question the natural dropping out of intermediate steps in the learning of an 
action series and cite certain observations which seem to merit further com- 
ment.! The observations are that a count of errors made by hand-compositors 
shows that they do not make more errors of omission in the intermediate 
letters than in the case of the other positions. They do find more omissions 
than additions of letters and they find omissions more common in the case of 
words relatively little employed. They conclude that “the facts give no sup- 
port to the doctrine that the frequent repetition of a series .. .. produces a 
tendency toward the omission of the intermediate terms of the series.’”’ In this 
connection several points seem worth noting. 

In the first place, learning to spell involves a deliberate training against 
such a tendency as there may be to drop out middle letters. Hand-compositors 
have been, through long training and rigorous selection chosen on the basis 
of this correction. They are selected on the basis of the degree to which this 
natural tendency has been trained out of them, so far as spelling words is con- 
cerned. Hence the non-occurrence of such errors would have no bearing on 
the existence of such a law, even if the spelling situation were otherwise relevant. 
Surely the place to observe a tendency is not in a situation from which it has 
been deliberately excluded by special training and selection. 

In the second place, the tendency as it has been stated has been given as a 
law of learning. Even in learning to spell this tendency is clearly operative; 
both pupil and teacher must struggle against it. A study of the locus of errors 
in misspelled words of six and seven letters in the case of school children is al- 
ready on record which shows the facts clearly enough.2. The greater number 
of errors occurred in the middle and post-middle parts of words, and ‘The 
children tended to make their misspellings too short rather than too long.” 
Training consisted in part in compelling them to overcome this tendency, so 
that they might become adequate hand-compositors and serve as subjects for 
Freiberg, Dallenbach, and Thorndike. 

In the third place it is doubtful if the mere act of spelling a word is really 
relevant to the problem. The law of “omission of intermediate terms’’ describes 


1A. D. Freiberg, K. M. Dallenbach, and E. L. Thorndike, The influence of 
repetition of a series upon the omission of its intermediate terms, this JouRNAL, 
41, 1929, 637-639. 

*Leta S. Hollingsworth, Psychology of special disability in spelling, Teachers 
College Contributions, No. 88, 1918. 
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what happens when an irritant leads to a behavior series which eliminates that 
irritant, thus putting an end to that particular activity segment, through the 
effect of the terminal act. Questions of the validity of the law should therefore 
be raised in situations to which the law is supposed to apply. It is at least far- 
fetched to consider the first letter of a word to be the motive, the middle letters 
to be unsuccessful responses, and the last letter a terminal adjustment that 
removes or alleviates the first letter. 

So long as the public insists that hand-compositors include all the letters 
of the words they spell, typographic errors made by such professional spellers, 
however interesting and instructive in other respects, are about the poorest 
place to find exhibited the laws of learning. In such a situation the laws may 
occasionally be illustrated, but only against great odds. This is in fact what 
Freiberg, Dallenbach, and Thorndike found. For there were really somewhat 
more omissions than interpolations, and they were more frequent in rare words, 
in the case of which the tendency had not yet been sufficiently trained out. 

There is of course some interest in looking for a thing in places from which 
it has first been carefully removed. Any appearance of the thing under such 
circumstances will indicate how very persistent it is. Negative results will of 
course be wholly meaningless, but any positive indication, however slight, will 
be good evidence that the thing was really a fact and had not been wholly re- 
moved. It is just such shreds of positive evidence that are shown by the actual 
results of this careful counting of the errors of hand-compositors. 


Barnard College, Columbia University H. L. Hotuineworts 


A Repty To Dr. HoLtincwortu 


Through the courtesy of Dr. Hollingworth I have the privilege of com- 
menting in this number of the JourNat upon his Note. 

In order to test the ‘law’ that “the frequent occurrence of a series of physio- 
logical events will tend to cause the omission of one or more of the intermediate 
terms,’ we examined the errors made by the compositors in setting 1068 
galleys of this JourNAL. We assumed that the action of a compositor in setting 
a word was a typical case under this ‘law;’ and that consequently omissions of 
letters (a) would be more common than additions, (b) would occur more fre- 
quently at intermediate than at end positions, and (c) would occur more often 
in common words than in words rarely set. Much to our surprise none of these 
expectations was realized: (a) omissions and additions occurred with ap- 
proximately equal frequency; (b) omissions at the end positions were about 5 
times as frequent per opportunity as in intermediate positions; and (c) omis- 
sions occurred relatively more often in rare than in common words. We were, 
therefore, forced to the conclusion that “‘the facts give no support to the doc- 
trine that the frequent repetition of a series of events in the mind or body in 
and of itself produces a tendency toward the omission of the intermediate 
terms of the series.” 

Dr. Hollingworth questions our conclusions on three grounds. (1) His 
first point is that the operation of the ‘law’ in activities like typesetting is 
counteracted by special training against the dropping out of intermediate 
terms. Compositors, according to Dr. Hollingworth, ‘‘are selected on the basis 
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of the degree to which this natural tendency has been trained out of them.” 
But why, we ask, should the training that a compositor receives counteract 
the dropping out of intermediate terms more than it counteracts the omission 
of end terms, or the addition of terms? One kind of error is as grievous as 
another. If training is equally efficacious against all kinds of error, then activi- 
ties like typesetting would fail to show the operation of the ‘law’ only when 
training had removed errors entirely. Our results show, however, that errors 
continually and frequently occur—as every one knows who has printers- 
proof to read. Training and selection reduce the number of errors, but do not 
eliminate them. Why, therefore, should not the ‘law’ be evident in such 
errors as do occur? 

(2) Dr. Hollingworth’s second point is that “the tendency as it has been 
stated has been given as a law of learning.” Not all the proponents of the 
‘law’ will agree with him. Jennings, for example, states that “the opera- 
tions of this law are, of course, seen on a vast scale in higher organisms in the 
phenomena which we commonly call memory, association, habit formation 
and learning.’’! 

(3) Dr. Hollingworth’s third point is that ‘the mere act of spelling a word 
is not relevant to the problem.’ This statement stands in direct opposition 
to the argument he advanced in discussing his second point. He says there, 
‘Even in learning to spell this tendency is clearly operative.”” How could Dr. 
Hollingworth discover that the tendency was operative in learning to spell 
except by the act of spelling? Dr. Hollingworth implies in one place that it is 
operative and states definitely in another place that it is not. It is immaterial 
to the present discussion, however, what he finally decides, because the ‘‘mere 
act of spelling’ has very little to do with the compositor’s task. The com- 
positor is taught to follow copy, not to spell; if he learns to spell in the process 
of becoming a compositor, that is a mere by-product. He presses keys—an 
ordered series of events—in response to the copy which he endeavors faith- 
fully to follow. How faithfully he follows copy may be seen in the fact that 
words misspelled in the MS—even common words—will often be misspelled 
in the galley proof. The compositor understands, as a rule, very vaguely and 
very partially the meaning of what he is setting. Words are set as wholes, as a 
series of physiological and psychological events, and not as discrete letters. 
Why, therefore, should not the compositor’s activity fall within the scope of the 
‘law’ that Dr. Hollingworth elects to defend? 

Cornell University Karu M. DALLENBACH 


Tue Twenty-Firre ANNUAL MEETING OF THE SOUTHERN SOCIETY FOR 
PHILOSOPHY AND PsycHOLOGY 
The twenty-fifth meeting of the Southern Society for Philosophy and Psy- 
chology was held in the Jesup Psychological Laboratory, Peabody College, and 
Vanderbilt University, Nashville, Tennessee, on April 18-19, 1930. The morn- 
ing program on the first day, in the former place named, was largely experi- 


1H. S. Jennings, Behavior of the Lower Organisms, 1906, 291. 
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mental. It began with a paper by Noel B. Cuff (Eastern Kentucky State 
Teachers’ College) who reported further results on his studies of ‘eyedness’ and 
‘handedness.’ Tests were made with the manoptometer (an improvement on 
Parson’s manoptoscope) which yielded reliabilities of 0.98, 0.98 and 0.97 on 
children in grades 1, 2, and 3, respectively. Two hundred thirty-seven children 
in the grades and 109 college students had been given the tests. In addition 
to these tests, other data on the use of the hands in various physical perfor- 
mances were included as well as of unilateral winking. Ss who performed four 
activities—writing, throwing, easy reaching, and energetic reaching—with 
right hand were designated as right-handed. Eight different manual activities, 
however, were used in the analysis of ‘handedness,’ and were correlated with 
‘eyedness.’ Results indicated that ‘eyedness’ is not a character which can be 
described in general terms such as right-eyed or left-eyed, certain unilateral 
preferences being much stronger for one individual than for another. Two 
kinds of ‘eyedness’ found in addition to these two main divisions are the un- 
stable eyed and equal eyed. Similar results were reported for ‘handedness’ and 
a general relation was found between the individuals roughly classed as right- 
handed or left-handed. Numerous exceptions on detailed activities were 
found. The manoptometer indicated that 20%-30% of the children were prob- 
ably left-handed natively and all the left-handed were left-eyed except one 
case, also that 100% of the right-eyed children were found to be right-handed. 
Ninety-four percent of the children and 93% of the college students studied 
are now right-handed. The correlations between ‘eyedness’ and ‘handedness’ 
scores range from 0.08 to 0.40, with but one exception. The imperfections of the 
tests for ‘handedness’ were pointed out in the discussion and freely admitted 
by the author. 

Katherine Vickery (Alabama College) discussed the results of a research on 
the effect of change on work decrement. The experiment began with 80 Ss 
divided into four equated groups who worked through periods of 20 min. per 
day for 5 days on cancellation and on the J. C. Peterson equation test. This 
latter is made up of equations into which all the signs but that of equality 
have to be supplied by the subjects. One group worked continuously on the 
cancellation test, one on the equation test and the other two groups, beginning 
respectively on the cancellation and the equation test, changed work from one 
test to the other every 5 minutes. No work decrement appeared from continu- 
ous work on the cancellation test but a decided decrement resulted from the 
continuous work on the equation test. Change of work reduced the decrement 
resulting from continuous work on the equation test but the evidence of a 
similar effect on cancellation was lacking. There seems to be a probability that 
change of work (closely related to the kinds of work here used, at least) is ef- 
fective in increasing efficiency in the case of the more complex types of mental 
activity, whereas the simpler types do not show this effect of change. Unfor- 
tunately the number of Ss was considerably reduced before the experiment was 
completed. 

Howard Easley (Peabody College) reported an investigation in which he 
had endeavored to subject to a critical experimental and statistical analysis 
certain methods of measuring ‘attention,’ the underlying assumptions of which 
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he held to have been taken too much for granted. The attention tests used 
were: (1) the cancellation of a’s, by Thorndike; (2) the Miinsterberg test, which 
consists of underlining on a page of mixed letters those adjacent letters which 
spell words; and (3) Woodrow’s attention test. The following tests, other than 
the specific attention tests, were also used: Alpha, Otis S-A, Peterson Uniform 
Intelligence, digit-symbol, and word building. The average scores on ten tests 
in general psychology were also used. The Ss were 68 undergraduates in general 
psychology. All of the correlations involving the attention tests were too low 
to be reliable, 5 of the entire 21 being negative. The empirical median of 
all the tetrad differences yielded by the table of correlations was 0.042, and 
the theoretical p.z. of the tetrad differences, 0.041. The empirical median 
of the tetrad differences involving one or more correlations between attention 
tests was 0.034. These results are quite within the limits of normal expectancy, 
and, according to Spearman’s theory, indicate the absence of any such group 
factor as attention. The lack of correlation between pairs of the attention 
tests themselves and between the attention tests and the other tests, and also 
the low tetrad differences, indicate either that the attention tests do not meas- 
ure attention, or that the attention involved in one function is not the same as 
that involved in another. Requests, in the discussion, for a definition of at- 
tention as used in the experiment, brought out the reply from Easley that he 
was not interested in definitions but rather in evaluating the tests as given by 
the authors. 


S. C. Garrison (Peabody College) reported results of retesting adults after 
an interval of ten years. A number of college students were given the Yerkes- 


Bridges-Hardwich Point Scale during the year 1916-1917. Of this number 73 
(32 men and 41 women) were retested during 1926-1930. The ages at the time 
of the retest ranged from 18 to 49 years. It was found that the more intelligent 
women and the less intelligent men persisted in summer work for a long period 
of time. Coefficients of variability were much larger in the second testing. 
The Point Scale has a reliability of 0.81 for college students tested at an interval 
of two weeks. For the interval of ten years this was found to be for the men 
0.58 and for the women 0.76. 

Lyle H. Lanier (Vanderbilt) reviewed critically, in anticipation of an experi- 
ment on himself, Henry Head’s theory of cutaneous sensibility and all ex- 
perimental studies of the effects of nerve section upon residual sensibility and 
the recovery of sensibility. Trotter and Davies, Boring, and Sharpey-Schafer 
repeated Head’s experiment and the results of all three studies have been held 
to contradict Head’s hypothesis, although all of them reported essentially the 
same facts from which Head deduced the existence of the deep sensibility, the 
protopathic and the epicritic mechanisms. Lanier concluded that Head’s func- 
tional theory is in reality well substantiated by the clinical and experimental 
facts. Furthermore, Ranson has shown that the myelinated and the unmye- 
linated fibers which exist in cutaneous nerves probably subserve different 
sensory functions, the second group being the more primitive phylogenetically. 
This is precisely the sort of mechanism which Head’s theory would require. 
The interpretation of protopathic hyper-sensitivity as due to release from the 
epicritic mechanism, it was contended, is in harmony with other known facts 
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concerning nervous function, especially the ‘over-reaction’ of thalamic centers 
when cortical connections are severed. The view that highly specialized sen- 
sory discriminations have special invariable anatomical correlates seems no 
longer justified. It is fruitless to look for a given pathway for a given ‘sensory 
quality.’ The apparently simple sensory reaction is probably a complex 
physiological achievement, a product of successive integrations at higher and 
higher levels of the nervous system, not a simple invariable result of stimu- 
lating a specialized receptor followed by conduction to a specific cortical locus. 
The work of Sherrington and others has made this kind of concept familiar and 
natural as far as motor activities go, but on the sensory side the ‘constancy 
hypothesis’ has dominated us. Head’s work on the nature of sensory functions 
in general was found commendable in view of tendencies to over-simplify the 
neurological foundations of behavior. The discussion added little except that 
Waterton’s investigation was cited as supporting part of the author’s conclusions, 


J. C. Barnes (Maryville College) sent a paper on uses and results of fresh- 
men psychology tests, which was read by title. It reports a study based on 
questionaries sent to a large number of institutions, inquiring about the use of 
tests in the administration of colleges and universities. There is no statement 
as to the number or the identity of institutions to which the questionary was 
addressed, of the percentage of the replies received, or of any numerical results 
obtained; only general quotations and conclusions which are, of course, of 
questionable validity are given. Nothing new appears in the report on at- 
tempts at prediction of college success by tests in Maryville College, referred 
to in the paper. 

The afternoon program, at Vanderbilt University, opened with a paper 
by Anna Forbes Liddell (Florida State College for Women) on “Challenging 
the Major Premise.”” She apparently regards philosophy as having a rather 
large supervisory function over science, and suggested that in meeting science, 
philosophy might adopt the method sometimes used in debate of challenging 
the major premise. She showed signs of lack of acquaintance with the spirit 
of advanced scientific work today. ‘Every special science is developed from 
a fundamental hypothesis—tentative, but while held, held fast. The pure 
scientist of today assumes the objective reality of the physical universe even as 
the medieval theologian assumed the objective reliability of divine truth,” 
but it has also its negative limitations of being exclusive, intolerant. ‘Genu- 
ine philosophy,” she asserted, ‘‘is never dogmatic, for philosophy is the quest 
for truth, not the dissemination of knowledge. When speculation results in 
formulated hypotheses, then a science is born of philosophy,” etc. She repre- 
sented philosophy as constantly growing in ‘the infinite struggle toward abso- 
lute truth.” ‘There is no orthodox philosophy.” She apparently subscribes 
to the position that science must give way to philosophy whenever hypotheses 
are to be suggested or old points of view fail, and that science merely tests 
the hypotheses thus furnished it, and “disseminates knowledge.’’ How this 
view among certain philosophers, which we find nowadays appearing in the 
discussions of the psychology of learning and in their consideration of the réle 
of philosophy in scientific advance, as in this paper, arose and received its 
justification among these individuals is an interesting question. How often 
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has philosophy set such definite experimentally verifiable hypotheses to science? 
Why can a scientist obtaining certain results even from his own hypotheses not 
set himself the further problem of determining experimentally how such 
results will affect man’s health, or social culture, or religion, or his forms of 
government? On the other hand, how are we to get answers to these questions 
other than by testing experimentally the questions raised? Scientists can well 
resent, in the light of history, the charge, now so frequent, that the setting up 
of an hypothesis is not part of real scientific research, and even the charge 
that science has nothing to do with morality. It may well be questioned 
whether these unverified assertions by certain philosophers are not made to 
justify their own existence in a day when science has turned to its own methods 
with the excellent results known to everyone. 

A. S. Edwards (Georgia) outlined a laboratory course of experiments and 
problems in social psychology. Where actual experimental attack is yet im- 
possible, problems solved by applying laboratory methods to the gathering and 
organizing of data may be taken up. Instructions for 55 experiments and 
problems have been outlined, and 42 experiments and problems are suggested 
for further work. From these 97 experiments and problems, it was suggested 
that at least 30 might make the basis for a laboratory course in social psy- 
chology. A mimeographed list of the problems was offered, but not the direc- 
tions and instructions, so a critical evaluation is not possible here. Several of 
the experiments and problems are suggestive, some are well known and used, 
and a few duplicate experiments usually given in other courses. One is im- 
pressed by a certain lack of organization in the list. It is, of course, desirable 
to put social psychology on a scientific basis. 

J. U. Yarborough (Southern Methodist University), in a paper on the 
academic background as a basis for predicting success in college, presented data 
on the student’s family in the immediately preceding generation as affecting 
his own college success. Success in college was measured in terms of scores 
in the psychological examination prepared by the American Council of Edu- 
cation as well as by actual grades earned, and the relationship for this success 
was traced particularly to the number of the immediately preceding generation 
(father, mother, uncles, and aunts) who attended college. This ‘academic 
background’ of 2,102 freshmen yielded the following conclusions: that only 
4.2% of the student body had an ‘all college’ background (father, mother, 
uncles, and aunts who are college graduates); that 8.3% have no ‘academic 
background;’ that the former group made better scores than the latter; that a 
member of the non-college group stands a three to one chance of falling in the 
lowest instead of the highest ten percentile of his class, whereas for the all- 
college group there is practically a three to one chance of being in the highest 
ten percentile; that the average grade earned by the all-college group is ‘B’ as 
compared with ‘D’ for the other group, and that the ‘mortality rate’ of the all- 
college group is slightly less than one-half that of the comparable group. Cer- 
tainly one would doubt from these figures the objectivity of assigning school 
grades in the institution considered, and one may even question whether the 
better culture and frankness of the all-college individuals did not appreciably 
influence the assigning of grades. These data should be checked against other 
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similar data from various institutions in different environments, and high school 
environment should be considered, if we are to ascertain roughly the extent 
of the influence of hereditary factors in determining college success, also more 
quantitative data for statistical handling are desirable. 

H. C. Sanborn (Vanderbilt) followed with a paper considering the question 
of the inheritance of song in birds. He pointed out that the early experiments 
of Barrington in the eighteenth century indicate strongly the non-inheritance 
of the songs of birds and their acquirement through ‘imitation.’ These results 
received support through the later work of Witchell, Scott, and Conradi. San- 
born, however, reports that his own experiments, carried on since the summer of 
1922, show that the songs of Baltimore orioles, Kentucky cardinals, bluebirds, 
robins, brown thrashers, indigo buntings, goldfinches, English sparrows, as 
well as the typical hooting of screech owls, are in fact determined by inheritance. 
On the basis of the previous results and those reported originally in this paper, 
the author “suggests the tentative hypothesis that there are mimics in all 
species of birds.”” The innate characters for song production in most species, 
however, are not as specific as in such mimics as the Indian shama thrush, the 
mocking-bird, and the European bullfinch. He suggested that the earlier 
experiments perhaps had to do with less specific mimics in the species ob- 
served. In most species the general characteristics of the song are probably 
conditioned by innate factors, though they are often considerably modified 
through individual differences and imitation. Sanborn reported experiments 
of surrounding certain of his young birds by so many birds of different species 
that there would be little possibility of influence by one type of song only. 
In such cases the young birds adhered to the pattern characteristic of their 
own species. The work by Sanborn is not yet completed. In the discussion, 
the question arose as to whether the songs of the numerous other species of 
birds might not simply confuse the young birds, but Sanborn held that this 
was the object of his experiment. If the birds were thus confused, it would be 
more natural, he held, to suppose that their own song would be that which is 
natively determined. There was also some discussion of ‘imitation’ as an ade- 
quate explanation of modification in song. 

Joseph Peterson (Peabody College), in reporting re-calculations of group 
comparisons in learning, pointed out the fact that the standard equations used 
in determining reliability of such comparisons were worked out on the tacit 
assumption that all measures considered are true measures. As a matter of 
fact, obtained measures are only approximative to the true ones, their di- 
vergence from the latter depending upon many factors. It is obvious that no 
difference between means of very large groups can appear if the reliability 
of the measure used is zero. Corrective formulas have been worked out by 
Kelley and Tryon. In case of low reliability, corrections are, of course, poor 
substitutes for more reliable scores. Peterson reported that when allowance is 
made for these unreliabilities, the differences between central tendencies in 
groups of white and negro children of ages 8, 9, 10, and 12 yr., respectively, on 
the Rational Learning problem, show a marked consistency throughout as com- 
pared with uncorrected differences. Such corrected data show that a few differ- 
ences formerly reported as unreliable, are really reliable, that there is a consistent 
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decrease in the size of differences between groups as ages advance from 8 to 12 
years, and that some of the differences in the 12-yr.-old groups in different studies 
are really very small and unreliable. In all cases children in both races were 
selected according to age, irrespective of grade classifications. These results 
are contradictory to Arlitt’s results (J. Applied Psychol., 6, 1922, 378-384) and 
to the view often met that negroes fall more and more behind the whites in 
intelligence with the advance of years. Is this convergence of means with 
advance of years, within the limits here cited, due to more rapidly increasing 
growth of abilities in negroes with increase of age up to 12 years, or to a more 
rigid elimination of the dull among the negroes? We do not know. It is true 
that the elimination from school among the negroes is very great, but that is 
not due to any single thing, innate or environmental. 

The presidential address by Max Meyer, given at the Andrew Jackson 
Hotel, just after the banquet, dealt with the commotion stirred up in Missouri 
by the questionary on sex, now well known to psychologists. Since this address 
will be published in full, there is no need of making any statement of the con- 
tents here, especially as any such attempt would be inadequate in a few lines 
and probably would be unfair to one or the other of the parties concerned. 
The results of the investigation made by the American Association of Uni- 
versity Professors are known to the informed reader. 

In the first paper Saturday morning, in Vanderbilt University, J. B. Miner 
(Kentucky) presented briefly the history of the Society under the title, “Our 
Twenty-Fifth Anniversary.”” The early part of this history was taken from 
records by the founder of the society, Edward Franklin Buchner, sent to Miner 
in 1929 soon after Buchner’s death. They show that as early as February 8, 
1904, Buchner, while professor in the University of Alabama, wrote to a num- 
ber of leading psychologists for advice as to the inauguration of a Southern 
organization and its possible affiliation with national organizations. The 
American Psychological Association was then 12 years old, the Mid-Western 2 
years, and the American Philosophical Association was in its 4th year. In these 
letters a statement was made to the effect that preliminary consultations in 
the South indicated an “awakening interest.” In a preliminary conference held 
at the meeting of the Department of Superintendents of the N. E. A. at At- 
lanta, February 23, 1904, J. M. Baldwin was elected the first president. Buch- 
ner’s minutes and the news note in the Psychological Bulletin state that the 
Society was organized at this date, and the first printed program announced 
the “First Annual Meeting” of the Society at Johns Hopkins University on 
December 27, 1904. So the present meeting (1930) actually completes the first 
26 years of the Society’s existence, but it is probably the 25th meeting, since 
no meeting seems to have been held in 1918. The nine men present at this first 
gathering represented various lines of interest as the following positions show: 
Buchner (Alabama—philos. and educ.), Baldwin (Johns Hopkins—philos. 
and psychol.), B. B. Breese (Tennessee—psychol. and ethics), H. E. Brierly 
(Florida State College—exper. psychol. and biology), A. C. Ellis (Texas— 
educ.), A. R. Hill (Missouri—dean of Teacher’s College), R. P. Halleck (Louis- 
ville—prin. of the Boy’s H. 8.), W. Rose (Tennessee—philos. and educ.), and 
W. T. Harris (U.S. Com. of Education.) In December, 1904, there were 36 
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charter members; there are now 82, most of whom are psychologists, so far as 
the writer’s own observation goes. It may be noted here that there are now 
over 400 ‘higher’ educational institutions in the Southern states, indicating 
even yet very little interest on the part of most teachers of psychology and 
philosophy, though some members and institutions are now, fortunately, really 
alive to their opportunities. Only one state university in the South has now no 
qualified psychologist. Miner sketched briefly certain advances in the nature of 
the psychological work in the South and in attempts to improve the training of 
teachers in psychology, and he showed that in 1915 a suggestion to include in 
the Southern Society also experimental education was defeated. The writer 
can hardly agree with the point taken that the Association of philosophers and 
psychologists is still to be desired; unless separate sessions are held for these two 
groups of workers, whose methods, as psychology is becoming more experi- 
mental, are diverging correspondingly. It might be added that much of the 
so-called experimental education still leaks into the program, unfortunately, 
in some rather superficial papers on testing, personnel work, etc. 

H. M. Johnson (Mellon Institute of Industrial Research, Pittsburgh) dis- 
cussed the question, “(Can Religion Blend with Modern Science?” He assumed 
that both science and religion are built upon certain basic axioms which serve 
as rules of description and also as rules of procedure in each case. A certain 
variety of such axioms in one case would give a scientific treatment; a different 
variety, a religious treatment; etc. Proceeding on one combination of axioms, 
we arrive at certain results which may be very different from and contradictory 
to those based on another variety. The axioms themselves are not subject to 
any tests as to truth. In themselves they are neither false nor true. The 
axioms of modern science are contradicted by conventional religion. To deny 
those in science would destroy scientific endeavor, and to deny those in religion 
would be equally fatal there. In science some such axioms are the doctrine of 
physical determinism, the acceptance of the validity of knowledge only as 
verifiable to anyone by experiment and observation, etc. Religion accepts a 
kind of knowledge which contradicts these scientific axioms. This ‘knowledge’ or 
mystic factor is based for religion on claims to intuition or personal insight, 
private revelation, infallibility of a prophet or leader, a collection of writings, 
or a priesthood. The point was taken that science and religion can therefore 
not blend and that they become more divergent with greater progress. Any 
person might, it was admitted, though this may be questioned, act now on the 
postulates of science and now on those of religion, but he could not act on both 
simultaneously. The discussion brought out from Graham the view that re- 
ligion nowadays hasa tendency to be interpreted in terms of social values and not 
of axioms regarding the transcendental. Dunlap held the view of the paper to 
be a narrow one of religion, though he admitted that it might be maintained if 
one chose to do so. It may be said that genetic studies of religions show them 
to arise, like various other attitudes and sentiments, not from rationally ac- 
cepted axioms, but from the larger economic factors in the lives of groups of 
people. The paper under discussion somewhat confounded religion with dogma 
and theology, which, of course, are later rational products of conflicts in re- 
ligious practices. It may be added that nowadays ‘physical determinism’ is 
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receiving considerable discussion in science, particularly as to the interpreta- 
tion of the concept. 

J. L. Graham (Kentucky) reported on conditions which aid the subject in 
discovering relationships in certain rational learning processes. In the Rational 
Learning test it has been found desirable to use fore-exercises with only brief 
directions rather than merely the printed instructions at first used for adults. 
Graham gave this learning test individually to two groups of college students— 
Group A (100 Ss), who learned the 1o0-letter problem after reading the original 
instructions, and Group B (14 Ss) who, after going through a 5-letter fore- 
exercise problem, learned successively problems involving 4, 6, 8, 9, 10, 12, 15, 
16, 18, and 20 letters. Results showed for Group B an enormous and reliable 
advantage, so far as efficiency in learning is concerned. (There was no attempt 
to evaluate the two methods as to diagnostic or predictive values.) These Ss 
after taking the fore-exercise, solved new problems of 4, 6, 8, 9 and 10 letters, 
respectively, with a great saving of time, repetitions, and errors. The dif- 
ference in the three medians of the two groups were, for the factors named and 
in the same order, 3.0, 2.5, and 1.5 Qp, and all were reliable statistically. Ap- 
proaching the problem through a succession of solutions of very simple up to 
complex problems, aided greatly in the organization of attacks on, and in the 
analysis of difficult aspects of, the problem. Both the Disk Transfer problem 
(given individually), which has also been widely used in comparative studies of 
negroes and whites, and the Related Problems (Bean) test, developed by Gra- 
ham as a group form of the problem first used by J. C. Peterson (Psychol. 
Monog., 28, 1920, (no. 129), 1-121) revealed similar advantages in actual at- 
tacks by each S ona series of learning problems advancing from simple to very 
complex forms, again, however, applying only to efficiency in learning. En- 
couraging the use of abstract and general’terms through the succession of 
problems facilitated the discovery of helpful principles. This work should be 
continued with probably better objectification of aids in the methods used 
by the B group, and with a view to increasing reliability and of improving 
the diagnostic and predictive values. 


Paul L. Boynton and Keh-ching Chen (Kentucky) sent a paper on a study 
of variation of 120 freshmen college students through a series of 13 different 
measures (tests, school marks, etc.), the scores of which had been converted 
into standard scores. The average freshman was found to vary as much as 
56% of the average group range on a combination of the 13 measures, “and 
by as much as 147% of the difference between the average inferior and the 
average superior individual in the various measures. The 78 inter-alienation 
coefficients varied from 0.527 to 0.999, the median being 0.916. These findings, 
which they regard as important in education and vocational work, need to be 
considered further in relation to the well-known statistical facts that reliability 
measures of the distributions of individuals are much larger and more ‘unre- 
liable’ than those of central tendencies and deviations of groups. Moreover, 
the unreliabilities of the various measures used probably vary considerably, 
thus, giving P.x. or o values correspondingly exaggerated as compared with 
their true values. 
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Charles A. 8S. Dwight (Keuka Park, New York,) read a paper on the function 
of philosophy in the life of man. emphasizing the fact that philosophy aims to 
make one “‘sure, secure, and serene;” that it makes one free because he becomes 
master of himself. There was nothing technical or new in the paper. The 
serenity of many philosphers as compared, say, with other well-trained men is 
not always striking. But when the author also holds that philosophy “‘inspires 
action” he seems to contradict himself, and to show a desire merely to name 
a number of good traits, rather than to arrive at conclusions from a study of 
actual philosphers. 

The first item on the program of the last session, held in the Jesup labora- 
tory, was a series of moving pictures by Knight Dunlap (Johns Hopkins) 
showing compensatory head-movements in fowls. Some of these pictures were 
in slow movement. The compensatory movements of the head in chickens 
and starlings were shown to be quite different in nature from those of the duck, 
and to be due to visual stimulation. The relation of nictitation to head move- 
ment was shown. The apparent back-and-forth movement of the head of the 
chicken, pigeon, and starling was found to be an illusion, the head really moving 
forward only, periodically stopping each time for the body to catch up. 

The first paper, by P. F. Finner (Florida State College for Women), con- 
sidered measurements obtained in laboratory studies of a variety of ‘capacities’ 
of individuals, expressed in two forms—the mean and the o. The usual individual 
differences in both of these measures were indicated as well as correlations with 
certain practical and complex activities. It was reported that speed of tapping 
and reaction-time were only slightly related to intellectual capacity; that 
reaction-time decreases with age between 6 and 15 yrs.; that short reaction- 
time is definitely related to rapid work in typewriting and to efficiency in certain 
athletic activities. A positive relation of variability of response to intellectual 
capacity was found. Academic success seemed to be independent of steadiness 
scores and weight limens but the latter two correlated positively with certain 
athletic performances. The usual low correlations between anthropological 
measures and intelligence were found. In the absence of the relevant reliability 
measures of these various relationships it is impossible here to evaluate the 
conclusions arrived at, but most of them are not unusual. 

As the final contribution to this two-day meeting of the Society H. J. 
Peterson (Hattiesburg State Teachers College, Mississippi) reported, by means 
of demonstrations, a new and objective device by which individuals can check 
their own results in multiple choice learning of various sorts, leaving objective 
records of their errors which make them immediately aware of their successes 
so that they can pass to the next item in any series of problems or tests. Me- 
chanical and chemical forms of the device were shown. He emphasized the 
use of the device in various psychological training processes and researches as 
well as in education and indicated its unique merits in improving extension 
work, putting it on an objective basis of much value to the student who can 
know as he proceeds when his answers are correct. The low cost of the device 
and its application to group teaching or testing was pointed out. 

At the business meeting the following officers were elected: President, 
Ethel Bowman, Goucher College; members of the Council, Max Meyer (Mis- 
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souri) as retiring president, H. M. Johnson (Pittsburgh) and Roy M. Dorcus 
(Johns Hopkins). Twelve or thirteen states were represented in the member- 
ship present. On the invitation extended by the University of Virginia, the 
Society voted to hold its next annual meeting there on the Friday and Saturday 
just before Easter. 

Peabody College JOsEPH PETERSON 


IrHaca MEETING OF THE EXPERIMENTAL PsYCHOLOGISTS 

The 1930 meeting of the Experimental Psychologists, organized at Princeton 
University during the spring of 1929, was held under the chairmanship of Pro- 
fessor Madison Bentley at Cornell University on April 17-19. After a business 
meeting, the experimental researches of the various laboratories represented 
were informally reported and discussed. 

The following members attended the meetings: Madison Bentley, Cornell; 
E. G. Boring, Harvard; E. A. Bott, Toronto; Warner Brown, California; K. M. 
Dallenbach, Cornell; S. W. Fernberger, Pennsylvania; W. S. Hunter, Clark; 
Kurt Koffka, Smith; H. 8. Langfeld, Princeton; K. 8. Lashley, Chicago; Walter 
Miles, Stanford; E. S. Robinson, Yale; H. C. Warren, Princeton; M. F. Wash- 
burn, Vassar; H. P. Weld, Cornell; and R. S. Woodworth, Columbia. 

The 1931 meeting of the Society will be held under the chairmanship of 
Professor M. F. Washburn at Vassar College. 

K. M. D. 


A CorRECTION 

A clerical error led me, in the last number of the Journat, falsely to accuse 
the Psychological Register of omitting the name of William Brown. I was 
wrong and am sorry. 

My correspondence with the editor of the Register, Professor Murchison, 
reveals the fact that he welcomes constructive criticisms of the Register, and is 
already laying the foundations for a larger and more accurate second edition to 
come from the press just before the next international Congress. I am sure he 
would appreciate from readers of the JouRNAL suggestions concerning omissions 


or possible improvements in the Register. 
E. G. B. 
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Edited by JoserH Peterson, Peabody College 


The Mind. By J. 8S. Huxtey, R. J. S. McDowatt, F. A. P. Avetina, 
J. A. Haprievp, F. A. Linpemann, W. R. Matruews, J. D. Witson, R. G. 
Co.uinewoon, C. G. SeLricmann, and L. T. With a preface by 
Ernest Barker. Edited by R. J. 8. McDowall. London, Longmans, Green & 
Co., 1927. Pp. xvi, 316. 

The book before me is a symposium on the subject of the mind as conceived 
by eminent authorities in the fields of biology, physiology, psychology, psycho- 
therapy, physics, philosophy, education, aesthetics, anthropology, and sociology. 
It is a noteworthy achievement which ought to receive the widest possible 
attention among professional men the world over, comprising as it does a 
series of lectures given at Kings College, in the University of London, for the 
most part by members of the faculty with a few additions from the University 
of Oxford. The tenor of the book throughout is even and in very few instances 
are there radical differences of opinion. Each man seems to do his part in 
filling in the canvas without noticeable overlapping or distinct traces of the 
boundary which marks off his particular patch. 

Huxley begins by noting the distinct place which mental phenomena have 
in the animal series. He is not at all inclined to interpret mind from the 
material point of view, but marks off transitional stages between matter and 
mind through the intermediate process which he should like to call ‘mentoid’, 
but prefers to call ‘mind-like’. He points out that if matter should be given 
a mental connotation, then the term matter would no longer retain its usual 
meaning. He sketches the development of the brain through the lower animal 
series and describes a functional complexity of action from the reflex level to 
instinct. The increasing importance of consciousness, as such, is then traced 
through to the highest type of brain-structure which makes possible the fram- 
ing of general concepts. This gives man the sole power of permanently con- 
tinued growth in so far as he can anticipate the future and adapt himself to 
what Lloyd Morgan calls “prospective reference.” 

A lecture by McDowall follows with a searching discussion of the relation- 
ship between mind and body. He starts out by showing the dependence of 
mind on the brain and its various subdivisions. There is a very simple exposi- 
tion of such topics as the human nervous system, speech, personality, volun- 
tary movement, attention, originality and deduction, consciousness and the 
higher psychical activities including religion and ideals. The main contention 
throughout is that not all so-called ‘thoughts’ are consciously developed, and 
that consciousness, although an arbitrary term, is absolutely dependent upon 
the oxygen supply of the brain. Man is not only a creator of his environment 
in terms of the body through which he receives outside stimuli; but he becomes 
master of the environment through the type of nervous system, including the 
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brain, which he has inherited and which thus brings to him stimuli from earlier 
environments. 

The psychological contribution comes from Aveling. Here we have a 
conservative and concise presentation largely from the point of view of intro- 
spectively analyzed conscious experience. The chief stress is cognitive. This 
phase of mind is traced from the lower organisms where is found a beginning 
of consciousness termed ‘sciousness.’ “7'he method of psychology is, in the 
first place, introspection, pure and simple. . . . the subject matter of psychology 
is for you your known experience, and for me mine.”” Much reliance is placed 
upon Cartesian dualism and on the general idealism represented by Anaxagoras, 
who posited a mental order throughout the universe. This brings us to three 
fundamental principles: (1) ‘The immediate awareness of the active self 
cognizing mental objects; and (2) the relatedness of it to its objects and of 
these to one another.” Particularly, the causal and purposive relations in the 
mental world are stressed. (3) ‘‘We tend to evoke immediately from any 
mental item thought, together with any relation applied to it, the thought 
correlate item.” This is called the creative aspect of mind. He rejects, there- 
fore, the notion of mind as a group of conscious experiences and offers us a 
definition which includes the experiencer plus his experiences. 


This active aspect of personalized mind carries us over to the lecture on 
psychotherapy given by Hadfield, who continues the dynamic and ‘hormic’ 
view. He illustrates this concept through abnormal situations where both the 
physiological and psychological factors are described especially in their causal 
relationship to the diseases aroused. His reaction to behaviorism is twofold: 
behaviorism is neither new to psychology nor does it tell the whole story. He 
concedes that “‘the psychologist may hope some day, by his histological methods, 
to observe consciousness under his microscope, and we may look down upon 
slides in which irascibility is stained purple, envy stained green, and love 
stained, let us say, pink.’’ But he rightly asks, ‘‘Where in the organism can 
consciousness be found?” In his definition of mind, however, he goes beyond 
the scope of consciousness. Its influences, dynamic in nature, are not limited 
to the process present in any state of consciousness. This mind is governed by 
jts own laws, and has developed at the present stage of evolution to a state of 
jndependence. 

A remarkable interpretation of mind comes from Lindemann, the repre- 
sentative of physics. On the first page he strikes the key note when he says 
concerning physical laws, that ‘‘there is no certainty that the indefinables em- 
ployed in their statement, or the particular relations they embody, have any 
fundamental significance beyond their appeal to the mental preferences, 
prejudices or infirmities of the physicist.” It is very probably symptomatic of 
the present state in which physics finds itself when this scientist claims that all 
the various laws of physics are, of course, stated in terms convenient to the 
human mind. Even the law of causality is termed a mental habit. Through- 
out this excellent lecture the ‘almost pathological craving of the mind for 
constancy in time” is balanced by the more wholesome attitude found “in its 
mild fondness for constancy in space, as evidenced, for instance, by the con- 
cept of a regular solid.” 
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The contribution from philosophy is offered by the Rev. Matthews, dean 
of King’s College. Quite rightly he has taken his stand against the supposition 
that ‘consciousness is a kind of phosphorescence on the brain.”’ Nor does he 
subscribe to the notion that experience is a change in the brain. He refers to 
the theory of emergent evolution and leans ultimately toward an idealistic 
conception, but he is not willing to agree either with Bradley or Gentile that 
there exists an impersonal Absolute apart from the collection of individual 
minds. 

The essay on education by Wilson is enlightening in the way in which 
education is made a social lever for the continued program of mankind con- 
ditioned on the unusual plasticity of the nervous system in the human being 
and on its life-long receptivity. It closes with a very impressive metaphor in 
which the child is decreed to be the saint worshipped by all mankind. In the 
child’s educational development truth, beauty, and holiness are emphasized 
and the necessary inclusion of an art that is practised rather than preached is 
recognized. 

Collingwood of Oxford makes a strong showing in favor of the fine arts as 
a mental discipline which has no intrinsic utility but which nevertheless fosters 
a healthy growth of the imagination. This development finds its outlet not 
only in the fine arts themselves but in even the most prosaic work of the 
day or in the rigorous thinking of science. The chief function of aesthetic is 
to prevent imagination from running riot into abnormal conditions and to 
provide for a healthy outlook. 

The anthropological aspect of mind is furnished by Seligman who studiously 
describes a great many types of primitive minds and some racial types of today. 
He seeks throughout to classify most of these types in accordance with the 
extravertive and introvertive manner of response. He makes out a distinct 
case for primitive peoples as predominantly extravertive while certain present 
day races show inclinations in either one or the other direction. Nordics and 
Chinese are definitely introvertive; Mediterraneans and Japanese extravertive. 

The last lecture, given by Hobhouse, shows the influence of the human 
mind in the effects which it receives from social contacts. Society is progres- 
sively benefited by the continuous growth of mind. While he does not favor 
a ‘social mind’ as such, he thinks it is safe to generalize on certain needs or 
group characteristics. For this purpose he would assign to whole groups 
descriptive adjectives which would not apply to the individuals who appear as 
units in this group; but the social group also has a way of developing the minds 
of the individuals, so that the whole situation is really reciprocal in effect. 

The reviewer has rarely experienced so much satisfaction in reading a 
collection of essays in book form as was occasioned by this volume. There is 
considerable evidence that many of the lecturers wrote their papers with pre- 
ceding lectures in mind. The style in most cases is admirably clear and 
effective and with few exceptions the lecturers make original contributions to 
the subject. There is no need to say that without exception each lecturer is 
scholarly and shows that he has his finger on the pulse of his subject matter. 
The volume can be most heartily recommended to the American psychological 
public. 

University of Iowa CurisTiaAn A. RuckMick 
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Progressive Relaxation. By Epmunp Jacospson. The University of Chi- 
cago Monographs in Medicine. Chicago, University of Chicago Press, 1929. 
Pp. xiii, 429. 

Dr. Jacobson’s book should be of great interest and value to psychologists; 
as well as to psychiatrists and to medical practitioners generally. His papers 
on relaxation have been appearing in various medical, physiological, and psy- 
chological journals during the past decade. The present volume is a welcomed 
compendium of his experimental work, and of its important theoretical im- 
plications. 

The author points out that the remedy “rest,’”’ although generally pre- 
scribed for numerous disorders, is not clearly understood. The fact that a 
person is told to rest does not assure that he will achieve this state, in the 
physiological sense. The patient may not know how to relax, and a state of 
neuro-muscular ‘“‘hypertension” will persist, producing restlessness and in- 
creased ‘‘nervousness.’”’ This neuromuscular hypertension is the condition 
which Jacobson wishes to control, in order to bring quiet to the nervous sys- 
tem. This condition of hypertension may be produced by many and diverse 
causes, and may manifest itself in equally varied symptoms. Among the 
latter are: (1) increase of tendon reflexes; (2) increase of mechanical muscle 
excitability; (3) spastic conditions of smooth muscle; (4) abnormal excitability 
of the heart and respiratory apparatus; (5) tremor; (6) restlessness, volubility, 
and other apparent overactivity involving the skeletal muscles (pp. 13-14). 
Incidentally, the suggestion is made that neuromuscular hypertension be sub- 
stituted for “‘neurasthenia,’’ a term of misleading signification. So-called 


neurasthenic symptoms may not be indicators of “nerve weakness” or ‘‘ex- 
haustion,” but rather resultants of hypertension. 

By “progressive relaxation’ the author means an extreme degree of re- 
laxation, in contrast to what ordinarily is termed relaxation. The latter fails 
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to do away with “residual tension,” which accomplishment is the essential 
feature of Jacobson’s method. The subject will not be able to relax completely 
at once; in certain chronic cases relaxation is achieved only after a rather 
lengthy period of training (it may require several months). Two chapters are 
devoted to descriptions of this training technique. One of these describes the 
method of “general” relaxation, the other that of “differential’’ relaxation. 
The latter refers to a “‘minimum of tension of the muscles requisite for an act, 
along with the relaxation of other muscles.’’ For example, an individual 
while reading or singing may be contracting systems of muscles entirely un- 
essential to the performance of the activity. This produces fatigue and 
lowered efficiency; differential relaxation aims to enable the person to reduce 
this excess tension. 

The author’s contention that relaxation of this systematic sort reduces 
excitability is supported by experiments on the flexion reflex, the knee-jerk, and, 
less conclusively, perhaps, on “‘mental activities.”” The flexion reflex was elicited 
by an induction shock, the extent of the reaction being recorded on a revolving 
smoked drum. Two conditions, ‘normal’ and “relaxed,” were used in various 
sequences and a period of preparatory training was employed to teach subjects 
to recognize minute tensions and to relax them away. The results showed a 
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much greater percentage of failures to react when relaxed than when “normal.” 
The extent of the movement was likewise much less, although statistical re- 
liabilities of the differences under the two conditions are not calculated. (The 
probable errors of the difference may, however, be computed from the data 
given.) With one exception, the subjects reported, without being questioned, 
that the shock was less painful and apparently weaker during relaxation. 

Similar results were secured with the knee-jerk. The reflex diminished 
with advanced relaxation; in some subjects it was entirely abolished. Experi- 
ments on differential relaxation while reading, writing, etc., yielded similar 
results. The “curve of relaxation,” plotted from data secured on 13 untrained 
medical students, showed a gradual decline in the extent of the jerk during a 
25-min. period, for stimuli presented at 30-sec. intervals. These subjects 
received no training, in contrast with those used for general relaxation; no 
mention was made of “relaxation” and the results are interpreted as indicating 
that adaptation to the conditions occurred “whereby the organism, at first 
using neuromuscular energies not essential to a task, soon omits them, so that 
more approximately only those energies which are required come to be in use.”’ 
The author points out the essential similarity, when reciprocals of the values 
representing extent of reaction are plotted, between the curve which he obtains 
with normal subjects and curves representing the learning process (Bryan and 
Harter, etc.). With untrained neurotic patients no such decline in extent of 
the knee-jerk was noted, indicating habitual hypertension. In further experi- 
ments he shows that decrease of the knee-jerk tended to be prevented by 
stimuli having an exciting effect. 

The experiments on the effects of relaxation on mental activities are not 
supported by quantitative data of the sort available for the flexion and patellar 
reflexes. The subjects used were 15 patients and 15 students in psychology 
and physiology at the University of Chicago. All of these received prolonged 
training in relaxation, in order to enable them to report even minute and fleet- 
ing tenseness in whatever muscle group it might occur. When they were well- 
trained, they were asked to “imagine” various situations (visual, auditory, 
verbal) and to report any tenseness noted during the process. The following 
conclusions merit quotation in detail: ‘‘With visual imagery there is a sense as 
from tenseness in the muscles of the ocular region. Without such faint tense- 
ness the image fails to appear. . . . Motor or kinaesthetic imagery likewise may 
be relaxed away. ‘Inner speech,’ for instance, ceases with progressive re- 
laxation of the muscles of the lips, tongue, larynx and throat. Auditory 
imagery also is attended by a sense of tenseness, sometimes perhaps felt in the 
auditory apparatus, but characteristically in the ocular, muscles. The indi- 
vidual tends to look toward the imagined source of sound. . . . With progressive 
muscular relaxation, not alone imagery, but also attention, recollection, 
thought-processes and emotion gradually diminish.” 

A chapter is devoted to emotion; and various experimental studies of 
physiological changes present during emotional excitement are reviewed, as are 
also theories of emotion. Jacobson reports that his patients and subjects 
“agree that the emotions subside as the individual completely relaxes the 
striated muscles, particularly those which he seems to find concerned in the 
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emotions at hand: the esophagus in one instance of fear; the forehead and 
brow as a rule in worry or anxiety.’”” The subjects found it impossible to be 
both emotional and relaxed at the same time, even when they were specifically 
instructed to do so. These results are, of course, in accord with the principle 
of the James-Lange theory of emotion. Jacobson is inclined to emphasize 
proprioceptive factors as being largely responsible for emotion, although he 
says that the search for any single uniform physiological measure of emotion 
will probably prove futile. ‘The aim should be to find many quantitative 
tests for emotions in a particular test situation and to seek to correlate them 
where possible.” 

Voluntary relaxation of striped muscles tends to produce relaxation of 
smooth muscles. Cases are discussed in which spasticity of the esophagus and 
of the colon was relieved by relaxation. The evidence here was quite direct, 
since both organs were observed under the fluoroscope when barium was present. 

In general, the facts presented in the book indicate that neuromuscular 
tension in any part of the body tends to enhance the excitability of all other 
parts. Relaxation, when actually secured, tends to lower excitability and so to 
reduce excess activity and “nervousness.”” The voluntary reduction of mus- 
cular contractions, which can be cultivated as any other habit can be acquired, 
lowers emotivity and promotes normal physiological functioning. These are 
facts which impress the reviewer as being very important. In contrast with 
various highly imaginative brands of “psychotherapy” which flourish in our 
gullible age, the methods and principles advocated here grow out of scientific 
soil. They are developed in the light of approved physiological and psy- 
chological conceptions and they are put to experimental test. Dr. Jacobson 
is to be congratulated on his achievement. 


Vanderbilt University Lyte H. Lanier 


Die Entwicklung der Musikalitét in den Reifenjahren. By Maria vAN 
BrigssEN. Friedrick Mann’s Pidagogisches Magazin, Heft 1243. Langen- 
salza, Herman Beyer & Séhne, 1929. Pp. 127. 


This monograph from the Psychological Laboratory of the University of 
Graz, with an introduction by Otto Tumlirz, editor of the Jugendkundliche 
Arbeite series of which it is a number, seeks to show by a series of experiments 
that the development of the complex of musical aptitudes follows, like that of 
other mental endowments, an orderly course of maturation. A description of 
the experiments used follows a brief examination of previous work along related 
lines, carried out mainly in Germany. Though this work lacks the degree of 
objectivity desirable in experimental investigations, it is very suggestive, 
especially to those who are inclined now to think of musical tests only in terms 
of the Seashore phonograph-record tests. The tests carried out in the present 
investigation, in many cases carried out with poor technique and involving 
personal elements which make verification by other investigators impracticable 
if not impossible, are the following. (1) ‘Absolute’ and relative hearing of 
pitch: singing a given tone, e!, after it has been sounded on the piano: naming 
a note (f?) that has been played on the piano: singing again from memory, or 
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recognizing it when given, the first tone. (2) Interval perception. (A) Suc- 
cessive Intervals. Saying which is the higher when C and C* are sounded; 
comparing the size of the intervals E:A and g*:d* and of A:c* and e*:g (Are 
they alike? If not which is the larger?); recognizing and naming these and the 
following intervals: e':a!, c?:a', f'*:a!, d?:e!, and (B) Simultaneous In- 
tervals. One or more tones given, S asked to say how many (S was started 
with D:A); also the comparisons and recognition called for under successive 
intervals were here repeated as simultaneous, and, in addition, naming of in- 
terval e:g successive and of e:g* simultaneous. (3) Chords: Consonant or Dis- 
sonant (e!:g!*:c?, and e!:g!:b!:c#). The chord a:e!:f!:c? is reacted to as to com- 
pleteness or incompleteness and S is to judge whither c* tends; he then is to 
answer the same question regarding the lowest tone, a. Same for the chord 
a:d':e!:g*, § is then requested to say whether a:d':f! is a major or a minor 
triad. The same procedure is followed when the triad f*:a!*:c% is played. 
E sounds on the piano a:e!:g"*:d?:f? and S is to say how many tones there are. 
The major triad a:d':f% is sounded on the piano and S is to sing the individual 
tones and is to answer questions as to the intervals sung. (4) Melody perception 
and memory: S sings, in the syllable ‘la,’ certain unfamiliar melodies played on 
the piano; reproduces from memory; and recognizes certain alterations in a 
second playing. (5) Harmony perception: S is to recognize and speak out 
“wrong”? whenever discords or mistakes occur in an erronously harmonized 
melody played on the piano. (6) Rhythm: A melody is played in different 
rhythms and S is afterwards to indicate the rhythm in each case, with move- 
ments of the hand. (7) Empathy and Imagination: A series of different selec- 
tions is so played in succession as to constitute a sort of complex whole; ob- 
servations are made and questions asked to ascertain S’s affective and ideational 
responses to each variation. Questions are asked concerning any special 
imaginative experiences of S in hearing music. 

The entire series of tests lasts about 35 min. for each S. It is acknowledged 
by the author to be a qualitative test, but it probably has considerable value, 
though the reviewer doubts that this is effectively brought out in the methods 
of treating results chosen. The intention was to have 10 youths of each sex 
for each age of 12 through 19 years (160 Ss) but this was not fully carried out. 
Scores were assigned for the various parts of the tests as follows: 1 for right, 
o for wrong; half right 0.5, three-fourths right 0.75, etc. This weighting was 
arbitrarily assigned so that the various parts of each of the main tests, and 
finally these main test scores themselves, could be averaged. Thus all results 
of individual exercises, of the separate tests, and of the entire test series com- 
bined are given in a single table in hundredths, varying from 0.00 to 1.00. 
Graphical representations are then given of the average score made on each of 
the 7 tests by each sex-group, under the six ages 12-14 (combined), 15, 16, 17, 
18, and 19 years. These results then receive extensive discussions. No reli- 
ability measures of differences between sex- or age-groups are offered, and one 
feels that the discussions are therefore often of little value and largely specula- 
tive. In general the curves rise in the early years (females as a rule higher at 
first than males) and fall later, the females most often ending lower than the 
males. The averages of all the tests for the age-groups just indicated, males 
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first in each pair of scores, are as follows: (12-14) 0.30, 0.40; (15) 0.47, 0.46; 
(16) 0.54, 0.52; (17) 0.52, 0.52; (18) 0.60, 0.57; and (19) 0.58, 0.52. 

The author admits that several factors other than native musical"endow- 
ment contribute in different measures, and variously at different ages, to the 
general results. For instance, at certain ages specific school training enters; 
and the popular music heard outside of school probably affects the sexes 
differently in the later age-groups; the girls, according to the author, being 
exposed to a greater extent and affected more than the boys. 

The author expresses the view that not the possession of a number of separ- 
ate musical aptitudes as such, but rather the total organization of these apti- 
tudes (instead of the mere sum of them) characterizes the “musicality” of the 
individual. Yet it must not be assumed that all the aptitudes in the individual 
develop pari passu; rather the development seems to follow roughly the order 
rhythm, melody, harmony. Van Briessen holds that instruction in the playing 
of any musical instrument must first of all be real education in music. 

The contributions seem to the reviewer not to be either the results obtained 
or the methods of handling them, nor the conclusions and explanations offered 
by the author, but the suggestiveness of several of the experiments to those 
musical psychologists who desire to extend researches on musical abilities into 
fields not yet possible merely by the more quantitative tests now in use in 
America. 


A Study of Educational Achievement of Problem Children. By Ricuarp H. 
PaynTeR and Puyiuis BLancuarp. New York, The Commonwealth Fund, 
Division of Publications, 1929. Pp. x, 72. 

Two methods have been generally employed in investigating the nature of 
the relationship between academic success and behavior disorders in children. 
Research workers who have made use of the first of these methods, namely, 
the case study, have usually agreed in reporting a significant relationship be- 
tween personality and conduct deviations on the one hand and poor scholastic 
standing on the other. No such consistency characterizes the results of in- 
vestigations made by means of the second method, namely, statistical treat- 
ment of data. An important contribution of the latter type has recently ap- 
peared under the title announced above. 

The subjects used in this investigation consisted of one group of 167 children 
who were examined at the child guidance clinic of the National Council for 
Mental Hygiene in Los Angeles in 1924 and of another group of 163 children 
who were studied at the corresponding clinic in Philadelphia in 1925. Ap- 
proximately one half the children in both cities were of American stock, and 
none had an 1.q. of less than 0.80. All school grades from grade 2 to grade 9 
were represented in the two cities, the smallest numbers being 17 in grade 9 
and 24 in grade 2, and the largest numbers, 56 in grade 3 and 57 in grade 4. 
Each of the 330 children received a thorough clinical examination (including 
the taking of social and medical histories), a complete physical examination, 
various types of psychological examination (the Stanford-Binet and one 
recognized group intelligence test, the Woodworth-Matthews questionary, the 
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Pintner-Paterson Performance tests, the Stenquist Mechanical Assembly 
tests, etc.), educational achievement tests (the Stanford Achievement and the 
Otis Classification tests), and a careful psychiatric examination. The data 
are represented in 22 tables which utilize various methods of classification: 
percent distributions on the basis of 1.q., B.Q., A.R., kinds of physical defects 
and behavior difficulties, grade placement, and the like; comparisons with 
corresponding data for large unselected school populations; comparisons with 
smaller groups selected for purposes similar to that of this study; comparisons 
within the group of 330 children, of those whose 1.q., A.R., etc. were above 
100 with those whose corresponding measures were below 1.00, and also of 
the ten children in the Los Angeles group with the highest a.r. and the ten 
with the lowest. Wherever important differences seemed to have been found, 
their reliability was measured by appropriate statistical procedures. 

Only the most important conclusions can be quoted here. “In so far as 
shown by educational quotients and accomplishment ratios, the data would 
indicate that educational achievement remains comparatively unaffected, in 
general, by any specific behavior difficulties” (p. 38). ‘Comparisons between 
types of personality and behavior difficulties with respect to grade placement 
for life, mental, and educational ages bring out almost no significant inter- 
relations” (p. 38). ‘Physical defects or social conditions of children did not 
lower their educational achievement as measured either by tests or by school 
progress” (p. 41). ‘“There has, perhaps, been too much of a temptation to 
generalize on the basis of . . . individual studies, and to imply that the exist- 
ence of personality and behavior deviations will necessarily impair educational 
achievement. All that we wish to point out . . . is the absence of any such 
general trend. It still remains true that in certain pupils the failure to rise to 
normal levels of achievement is the result of emotional maladjustments; but 
it would appear that the number of these cases is smaller than one might think 
after reading some of the literature”’ (p. 62). 

The authors are fully aware of the weaknesses in their data and of the short- 
comings in their statistical methods. A very excellent chapter (Chapter VI) 
is devoted to a critical discussion of their measures and their technique. Among 
others, the following points are made: they were unable to secure analogous 
information from a control group of ordinary unselected school children; their 
cases were somewhat too small in number to justify wide generalizations; there 
was much undesirable overlapping between personality ratings for traits and 
behavior diagnoses; the measures of intelligence, school achievement, school 
progress and the like were lacking in precision; the derived measures, especially 
A.R., were therefore untrustworthy; classifications for statistical treatment 
were made on purely arbitrary bases without due regard for possibly important 
distinctions. Such frank admissions of the limitations to which their investi- 
gation was subject are convincing evidence of the impartiality and expertness 
of the authors and should be of large value in showing to others who may 
contemplate further studies in this field the many variables which are involved 
in applying statistical techniques to clinical data. 

George Peabody College W. A. BROWNELL 
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Fundamentals of Objective Psychology. By J. F. Dasuietyt. New York, 
Houghton Mifflin Co., 1928. Pp. xviii, 588. 

The point of view taken in this book is that psychology is a biological 
science, distinguished from the other biological sciences in the emphasis which 
it places upon “‘man (or animal) in his interaction with environmental con- 
ditions.” 

The author disposes of the introspective method in a short paragraph very 
early in the book. The method, he holds, is in general untrustworthy although 
it may with justification sometimes be used. When instruments fail, for ex- 
ample, to reveal what the subject is doing, the subject may be questioned re- 
garding his experience. (A procedure against which careful users of the methods 
have repeatedly warned!) The argument against introspection is superficial 
and betrays little first-hand acquaintance. The author’s objections arise from 
a confusion of the aims of pure and applied science, and rest upon the wholly 
unwarranted assumption that objective performance is a ‘check’ upon con- 
scious experience. 

This methodological discussion occupies a position of pivotal importance, 
not only in the introductory chapter, but in the book as a whole. The preced- 
ing sections lead up to it, and the succeeding chapters illustrated the applica- 
tions which follow from it. It is, therefore, absolutely essential that the reader 
obtain a clear understanding of the author’s methodology before proceeding 
further into the book. 

Other topics treated in the introductory chapter are the motives to the 
study of psychology, the origins of the natural sciences, and the major divisions 
of psychology. Of special interest is the author’s assertion that the desire to 
get control of human nature is the motive to the study of psychology. There 
is no desire, according to him, for knowledge for its own sake. The desire for 
pure knowledge “springs from the human being’s practical demand for regula- 
tion and control of things.” 

The author is concerned in Chapter II with the concept of trial-and-error 
behavior; in Chapter III with the analysis of human behavior; in Chapters 
IV-VI with the physiological bases of behavior; and in the twelve remaining 
chapters (VII-XVIII) with the fundamental problems of psychology and the 
specific facts revealed by behavioral methods. 

The first problem considered is that of integrating the ‘elementary action- 
units.’ The treatment follows that of Sherrington and Pavlov. The chapter 
on “Native Reaction-Patterns” includes a description of the experimental 
procedures used in determining innate responses and in recording the expres- 
sions of emotions. An entire chapter is devoted to “Motivation.” Drives are 
distinguished from motives proper. The former are the original sources of 
energy that activate the human organism; the latter are the acquired sources, 
the directions of activity. The primary drives are tissue conditions or needs, 
such as hunger, sex, and unfavorable temperature liberation through the skin, 
i.e. the need of maintaining a constant body-temperature. One section of this 
chapter deals with Freudianism. 

A form of behavior much neglected is brought to the fore in the chapter on 
“Postural Responses.” Sherrington’s distinction between phasic and tonic 
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contractions is applied here to behavior in general. The concept is illustrated 
by reference to the reaction-time experiments, attentive behavior, and moods. 
There is also a section on the determining factors of attention and on the 
classical problems of attention, e.g. span, fluctuation, and distraction. 

The chapter entitled ‘Intelligent Behavior’ is, in the opinion of the re- 
viewer, the least satisfactory in the book. Here the author accepts the judg- 
ments of such authors as Terman without attempting a critical evaluation of 
their opinions in the light of recent findings. For example, the much questioned 
constancy of the 1.Q. is, without qualification, baldly asserted. One searches 
also in vain for mention of the recent advances in the study of animal intelligence. 

Learning is treated in orthodox stimulus-response fashion—it is merely a 
matter of changes in the operation of elementary action-units. Learning by 
‘insight’ is simply a matter of learning to react to some highly specific element 
in a situation—something very different from the meaning of the authors who 
introduced the term into animal psychology. 

Dashiell attempts, in his treatment of perception, to adapt the doctrine of 
Gestalt to his concept of the stimulus-response. He defines perceiving, for 
example, as “adjusting to objects and situations, of which the actual stimuli 
are only a part or a sign,” i.e. the organism responds, not merely to objects, 
but also to relations between them. The author, however, does not show how 
an organism that learns only by modifying ‘elementary action-units,’ is able to 
transcend those limitations and respond to structures that are merely the sum 
of the parts. The introduction of the concept of Gestalt makes his account of 
human behavior more plausible, but it produces a rift in his system. 

Language and thinking are both dealt with according to the demands of 
the stimulus-response concept. In thinking, the reactions of the striped muscles 
serve as symbolic substitutes for concrete stimuli. The speech mechanisms 
are the thinking mechanisms par excellence but other effectors may also take 
up the réle through a process of short circuiting. A departure from the usual 
treatment occurs in the introduction of a directive factor—postural reactions. 
These general bodily responses or attitudes serve to direct thought; they 
function as determining tendencies. 

In spite of the instances in which the author manifestly has to strain to 
force his facts into the stimulus-response formula, his book as a whole impresses 
one as an excellent compendium of experimental data at the textbook level. 


Bryn Mawr College E. Frances WELLS 


The Mind At Mischief: Tricks and Deceptions of the Subconscious and How 
to Cope with Them. By Witutam S. Sapter. New York, Funk & Wagnalls 
Co., 1929. Pp. xv, 400. 

The book contains an introduction from the psychologist’s point of view by 
Robert H. Gault, and one from the neurologist’s point of view by Meyer 
Soloman, both of Northwestern University. 

The first part of the book contains a discussion of the nature and working 
of the “subconscious mind,” following the traditional lines of the psychoanalysts 
and presenting no essentially new point of view. Following this is a great 
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wealth of illustrative material on the various complexes, but nothing new is 
offered concerning their real mechanisms or their genesis. This part of the 
work might have been written by Freud, or any other of the psychoanalysts, 
although the author does not class himself as a disciple of Freud, and the term 
psychoanalysis is used very few times in the whole work. Sadler disagrees 
with Freud on the point that there is a tendency to suppress only the bad or 
ugly, but agrees that it is the unpleasant which is suppressed. He recognizes, 
instead of the single Freudian libido, five “master urges,’ viz.: the life, sex, 
worship, power, and social urges. These are described at length, but little real 
scientific support is given the classification. 

A good description is given of the attempt (sometimes unconscious) on the 
part of children and neurotics to escape from reality, together with a consider- 
able amount of speculation on the genesis of subconscious control over conscious 
behavior. 

The writer gives a very plausible explanation of the common telepathic and 
spiritualistic phenomena, without resort to supernatural powers. He expresses 
his own belief in “spiritual forces’ (p. 359) and attributes to “‘if not a majority, 
certainly a very respectable minority” of scientists the belief in the presence of 
a spirit as a part of man’s equipment as a moral being (p. 363). He does not 
state what group of scientists is meant. Surely he cannot, in the light of Leuba’s 
work, mean psychologists. These forces are, however, conceived as operating 
in a spiritual realm, and “their time is not occupied with trivial intrusion into 
the materialistic realm.”” He seems unable to free himself from a dualistic 
concept of mind and brain. Here is a good sample: ‘“The human mind is con- 
ceived as a very intricate organization or grouping of cells, a grouping which 
holds the patterns of memory and thought, and which undoubtedly conforms 
to certain laws after the fashion of physical systems and constellations. It is 
known that certain groups of mind-cells or systems, called complexes, may be 
cut off, as it were, from active connection with the major mental powers, and 
may behave in an insubordinate manner” (p. 14). And again: “‘ ‘Physical brain 
processes of experiences are correlated with corresponding mind processes or 
experiences, and vice versa.’ We come to see, then, that every mental exper- 
ience leaves behind a residue—some actual change in the neurones of the brain. 
This actual change becomes ‘the physical register of mental experience.’ 
Psychologists believe that this physical register is very largely preserved in 
the subconscious mind.”’ (p. 364) 

The author has evidently attempted the laudable task of eliminating the 
mystical, “‘spiritual,’’ and occult from several generally observed phenomena of 
self-deception, such as spirit mediums, as well as from the ordinary processes 
in neurotic sufferers. Unfortunately, however, he has stopped far short of a 
real explanation in unambiguous terms. While external supernatural powers 
are entirely repudiated, we find the explanations in terms of “‘tricks of the sub- 
conscious,” ‘workings of the subconscious mind,” etc., for an adequate des- 
cription of the mechanisms of which we are still as badly in need as before. 

The reviewer looked for the “real service to science’? mentioned by Pro- 
fessor Gault in his introduction, but failed to find it. The description and 
analysis of the various neurotic symptoms is indeed interesting, though not 
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essentially new (see above). All too frequently at points where real evidence 
was needed the author substituted such statements as “It is well known that 
..’ “Psychologists agree . . ” etc. This does not look like science, 


and there is little evidence in the book of the use of scientific methods. 
Peabody College Howarp Easiry 


Academic Progress: A Follow-up Study of the Freshmen Entering the Uni- 
versity in 1923. By Haroup A. Epaerton and Hersert A. Toors. Columbus, 
Ohio State Univ. Press, 1929. Pp. x, 150. 


The purpose of this study is “‘to find out what happened, academically, to 
a class during the first four years after their entrance to college.’’ The en- 
deavor has been to obtain information about these students as regards (1) rate 
of elimination, (2) rate of retardation and acceleration, (3) rate of graduation, 
(4) transfers from one college to another within the University, (5) the relation 
of conditional entrance to later success, and (6) the prognosis of elimination 
and grades by the use of tests and estimates. 

The subjects of the study were the 1,958 freshmen entering the Ohio State 
University in the fall of 1923. As might be expected, more elimination occurs 
at the end of each college year than between the quarters, and the rate of 
elimination decreases rather uniformly with the academic age of the class. 
Eighty-six percent of the students completed the work of the first year, and 
only 28.7% completed 12 quarters in the 15 quarters of possible attendance 
(including summer sessions). 

The percentage of those registered who were retarded one or more quarters 
was greatest at the end of the junior year, amounting to 21%. Women were 
less retarded than the men. Eighteen percent of the entrants received their 
diplomas by the end of the fourth year. The percentage of survival for the 
women nearly doubled that of the men. It was estimated that 34% of the 
original class would ultimately graduate. 

Of the 23% of the entrants who transferred from one college to another 
within the University, over one-half made the change during the first year. 
Conditional entrance, based on an apparently nominal deficiency in geometry 
credit, seemed to be justified, since the conditional students were significantly 
inferior in later attainments. 

Attempts at prognosis of academic persistence (in terms of credits attained) 
were not every successful. Intelligence scores correlated only 0.19 with per- 
sistence, while grades for the first quarter gave a coefficient of 0.40 with per- 
sistence. Intelligence scores correlated 0.45 with grades. 

It is significant that, for the women at least, moderate superiority in in- 
telligence is more productive of credits than very marked superiority. The 
maximum number of credits were earned by those in the eighth intelligence 
decile. It is also noteworthy that students who were very superior in intelli- 
gence did not excel the average in general attainment as much as equally in- 
ferior students fell below this average. The validity of such a comparison is 
questionable, of course, since units on the two ends of the scales are probably 
not of equal value. 


i 
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The authors conclude that, since only 34% of the entrants can graduate, 
“the University and the students are not properly adjusted to each other.’ 
Granting the truth of this statement, the reviewer does not feel that it consti- 
tutes a sufficient basis for criticism of the University, unless it is agreed that a 
college is in some way obligated to graduate all those who choose to enroll as 
freshmen. The university is not properly the one school for “all the children 
of all the people.”” While the handicapped individual deserves the very best 
training that society can afford, he nevertheless has no inalienable right to a 
college diploma. 

University of Colorado Tuos. H. 


Psychophysiology, I. Problems of Psychology and Perception. By LEoNARD 
T. Trotanp. New York, D. Van Nostrand Co., 1929. Pp. 404. 


This first of a series of four contemplated volumes on psychophysiology, is 
devoted to a historical critique of the various theories which have appeared 
under the title of psychology. The author rejects behaviorism, Gestalt psy- 
chology, and introspection, yet finds something of value in each. Consciousness 
exists in some sense and seems to be in evidence (through introspection?) when 
some part of the environment is eliciting a response from an individual. In 
this relational situation psychophysiology finds its problem. The subject 
matter of the science therefore is not limited to consciousness, to the behavior 
of the individual, nor to the pattern of the response, but to an analytic effort 
to particularize the items of the environment, the mechanisms of response, and 
all the conditions which make up the precise causal relations between the two, 
taking due note of the temporal relations of the situation. 

Consciousness is determined. The response arc (or all the parts of the 
mechanism which can be identified between the object and the action) may be 
set into activity by direct or by indirect determinants, or by a combination. 
A formula is given which conveys a definite theory of this relationship. The 
principal object of attack by psychophysiology is to determine the correlation 
between the two. This requires subtile, analytic methods which involve ex- 
periment. The results are handed on to cosmology without prejudice, for it is 
the business of cosmology to discover the nature of the processes and their 
mechanisms of causality. 

A study of the theory of perception reveals that the material world is not 
taken for granted nor established as “‘real.’”” A ship on the horizon perceived 
by an observer may be identified with his experience. Closer analysis, how- 
ever, is necessary; as a result of this it becomes evident that the perception 
contains elements which could not be sensed directly, but which are merely 
controlled by the physical object. From this it is clear that the fixed point of 
reference is the consciousness concerned. The reality of consciousness is taken 
for granted, and the problem of psychophysiology is to discover those physical 
and physiological processes which determine the experience precisely as it 
appears. 

Introspection as sometimes used by psychologists and philosophers is re- 
jected. Instead, introspection is identified with simple direct description. 
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The acquisition of the necessary vocabulary in which to describe is the object 
of training in introspection. But given the words which symbolize the items 
of consciousness and their relations to the world, the psychophysiologist may 
proceed. How to check the accuracy of the application of the appropriate 
word to the product of observational analysis, however, is not clear. 

So far as the first volume is concerned, it is a compendium of quotations 
from other authors, not altogether predigested. A wide range of detailed 
problems is presented, for the most part treated in the conventional mode. 


New York City Artuour H. SuTrHERLAND 


Human Behavior: A First Book in Psychology for Teachers. By Steruen S. 
Cotvin and W. C. Baaiey. Second Edition, revised by the junior author and 
Marion E. Macdonald. New York, The Macmillan Co., 1929. Pp. xi, 334. 

The early chapters have been changed but slightly and still represent largely 
the work of the deceased senior author. Consciousness or mind—the two are 
treated as synonymous—with such of its principle manifestations or aspects 
as attention, sensation, meaning, perception, still functions as a “guide to be- 
havior,” but we are not told how it thus controls activity. Explanations often 
seem somewhat muddled, as in the first edition, as when we read that “‘habit 
is basal to all learning and weaves itself into all our acts’ (p. 8). When based 
on subjective faculties they are just as bad, little attention being given to the 
actual stimulating conditions which effect the adjustments and learning. Few 
psychologists today would subscribe to the statement that “psychology is 
concerned with consciousness and its function as a director of behavior’ (p. 15). 
The injections of this ‘director of behavior’ hardly clarify the cases of animal 
learning used as illustrations in Chapter II. The effect of the recent discussions 
of ‘instinct’ in the psychological literature are noticeable in several parts of the 
new edition. Certain topics and definitions dealing with instincts in the first 
edition are omitted or modified. For instance ‘unlearned behavior’ has been 
changed in the new edition to ‘spontaneous behavior’ with special reference to 
play. ‘Spontaneous’ here is hardly taken in the sense that Jennings has used 
it. Spontaneous behavior like play is performed “for no other reason than the 
mere satisfaction that these activities yield,” an ‘explanation’ which is, of 
course, entirely wrong. One wonders if sneezing is also ‘for the satisfaction it 
gives’ rather than simply because some structure is stimulated. The authors 
would have done well to read James’s criticism of the hedonists in which he 
charges them with confounding a pleasurable act with one seeking pleasure. 

The most important changes are in the later chapters where tests and other 
measurement methods are considered, together with individual differences in 
intelligence and their significance. The well-known views of Bagley as to the 
influences of environmental factors on individual and racial scores in intelli- 
gence tests are emphasized as well as the importance of gains in the ‘intelli- 
gence’ of pupils by training, even though such gains are small. What genius 
achieves is significant only “in the degree that it can be brought into the service 
of the great masses.’’ This is doubtless true in a general way, but there are no 
qualifying statements. It is often damaging to productiveness to demand of 
genius immediate and direct results. Among psychologists experienced in 
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taking different measurements of individuals there would be little tendency to 
confound 1.q. as determined by some single test with degree of intelligence as 
determined by extensive and careful determinations, and there would be a 
correspondingly diminished tendency to interpret effects of training as “changes 
in 1.9.”” Native endowment which determines in general one’s relative standing 
among one’s fellows seems unduly confounded in this new book with any 
particular 1.Q. measurement. Even Binet, to say nothing of many careful testers 
in recent years, clearly recognized the great susceptibility of certain tests to 
environmental and specific school effects. 

The present revision, as was true of the first edition, is very clear and simple 
in its statements from the point of view taken. Exercises and references are 
modified, and the latter are brought up to date in a general way and are given 
at the end of each chapter rather than at the end of the book as formerly. The 
last two chapters consider in a practical way factors like fatigue, which affect 
efficiency, and also the foundations of moral character. 

J. P. 


What is the Mind? By G. T. W. Parrick. New York, The Macmillan Co., 
1929. Pp. viii, 185. 

Perhaps a more descriptive title would be “What does the mind?” This 
would be more in accordance with the material discussed and with the de- 
cidedly functional viewpoint of the author. 

Professor Patrick takes a very optimistic view of the capacities and ac- 
complishments of the human mind, phrases of glorification appearing fre- 
quently. Such an optimistic view is perhaps natural for one following the 
theory of emergent evolution. The psychologist will readily grant the step 
upward from trial and error behavior to intelligent action, but when this passes 
on to morals and values it becomes rather distasteful to one behavioristically 
inclined. 

In describing what the mind is, or rather does, the author always starts 
with behavior, but does not stop there. A definitely dynamic or functional 
point of view is taken; interests, impulses, and strivings are always added to 
complete the picture. These latter are the real sources of action, being flexible, 
adaptive, and end-seeking, in contrast to the invariability of the stimulus- 
response hypothesis. Living beings are not driven; they furnish their own 
motive power. 

A definite contribution of the emergence theory is the simplification of 
mind-body relationships. Patrick feels that the major share of past difficulties 
arose through the tacit assumption that a duality or opposition existed be- 
tween the two. With this taken for granted, trouble in relating the two nat- 
urally arose. The emergent view regards mind as being a new principle achieved 
(from the body) at some stage in development. The functional aspect furthers 
the argument; instead of treating the mind as made up of various elements 
Patrick says ‘‘the mind is not a kind of being but a kind of doing.” ‘Mind is 
not antithetical to body, but superior to it.” 

In many points Patrick’s views coincide with the Gestalt interpretation, 
but he fails to take this school into consideration except in one or two minor 
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points. Things are related because of belonging together; it is useless to try 
to analyze apart the various units. ‘‘The human organism is no aggregate of 
elements but an organization.” 

He mentions the Gestalt theory, the Freudian school, relativity, and other 
recent ideas as showing trends away from a mechanistic view and toward a 
dynamic aspect of life and nature, or the world in general. The views of 
Bergson and McDougall are favorably received. 

The main contributions of this book, as the reviewer sees them, are in the 
functional and dynamic viewpoints taken, and in the proposed solution of the 
mind-body problem. The main thesis “What is the mind?” is not settled. 
Whether it ever can be or not is a question. 


University of Illinois R. W. HusBanp 


Traité de psychologie. By Grorcr DwerLsHAuUverRS. Paris, Payot, 1928. 
Pp. 672. 

Psychological textbooks are primarily American productions. It is, there- 
fore, a noteworthy event when a treatise of psychology which does not clearly 
exceed the dimensions of a textbook appears abroad, especially in France. Pro- 
fessor Dwelshauvers, who has an appointment at the Catholic Institute of 
Paris and is director of the psychological laboratory at Barcelona, has un- 
doubtedly done the French speaking world a service in compiling so compre- 
hensive and thorough a treatise in the field of psychology. 

The style of the book is simple, readable and yet scientifically accurate. 
There is a wealth of illustration both from individual human experiences and 
from scholarly sources. While the writer bases his material chiefly on experi- 
mental material from many directions he does not omit a free rendering of 
theory where explanation is called for. 

As for subject matter the writer is both orthodox and eclectic. With regard 
to method he steers a neutral course. Both introspection and the procedures 
generally termed behavioristic are given sanction. It is a pity that so many 
writers, however, put introspection on the codrdinate plane with experimenta- 
tion and saturate it with the historical connotation of intuition. The statistical 
procedures are also briefly described. And a book coming from France would 
not be complete without a discussion of pathological procedures, but there are 
references also to sociolegical and comparative treatments and the field of 
application receives attention. The bibliography appended to the first part is 
not as comprehensive or as authoritative as one could wish. 

The striking feature of the second part is the treatment of mental synthesis 
or integration. An excellent discussion of habit follows which naturally leads 
to the dynamic aspect of instinctive life. The third part treats the customary 
material of elementary psychology, including the affective life, movement, and 
sensation. In the fourth part the next level of mental development, that of 
imagery, the association of ideas, the perception of space and time, are com- 
petently discussed. The fifth part provides us with a most thorough-going 
discussion of memory together with its abnormal aspects. Invention and verb- 
alized processes together with their disturbances form the chief subject-matter 
of the section. The sixth part occupies itself with thought, voluntary action 
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of the will, the durable affective states, personality, the self, character, and 
intelligence. 

In a book of this length there is usually much to criticize but the reviewer’s 
failure to do so is conditioned by the author’s skilful maneuvering. Rarely 
is a definite opinion stated or a particular theory advanced. Such matters are 
left to the discretion of the reader. The treatise is well illustrated and the 
science is enthusiastically sponsored. There is a plausible omission of much 
physiological material. At the present stage of French psychology this treatise 
is certainly worth inclusion in any professional or academic library which aims 
to be international in scope. 

University of Iowa Curistian A. RucKMICK 


The Theory of Identical Elements. By Pepro Tamesis Orata. Columbus, 
Ohio State Univ. Press, 1928. Pp. 204. 


Though presenting no original experimental data, this work is valuable as 
an excellent analysis of the literature on the transfer of training. Its purpose is 
to show that Thorndike’s view, generally known as the theory of identical 
elements, is unwarranted and leads to false educational corollaries. It concludes 
with an outline of an ambitious and original ‘non-mechanistic’ theory, one which 
identifies transference with intelligence and regards both as consisting essentially 
in the application of meanings acquired from past experience to new situations, 

It is conceded that Thorndike is correct in saying that there must be some 
sort of identity between the old and the new situation if there is to be any trans- 
ference. The objection is urged, however, that Thorndike does not rightly 
conceive the nature of this identity and consequently fails to offer a correct 
explanation of how this identity functions to bring about transfer. Regarding 
transfer as essentially a process of identifying and applying meanings, the 
author criticizes the theory of identical elements because it does not give a 
satisfactory account of this process. The argumentation is rather indecisive 
because it is carried on from the standpoint of the author’s own unsubstantiated 
theory, a theory which in the reviewer’s opinion not only needs further experi- 
mental support but also suffers from a certain vagueness which is not lessened 
by insistence upon a non-mechanistic viewpoint and extensive reference to the 
Gestalt psychology. 

Of more value than the argumentation of the first two chapters is the review 
of the experimental evidence in the next five chapters, which compose the main 
portion of the monograph. It is shown that the amount of transfer is not as 
restricted as Thorndike claims and that the majority of the very numerous 
investigators of the subject believe that training may be generalized if appro- 
priate methods are used. More in particular the writer claims that the existing 
data contradict two common assumptions: (1) that the amount of transfer 
varies mathematically with the degree of identity or similarity between the 
activities or performances in question; and (2) that a complex situation is the 
simple sum of its component elements, and that a response to it is merely a sum 
of responses rather than an integrated whole (the Gestalt argument). 

In Chapters VI and VII it is brought out that the amount of transfer rather 
than being a function of the degree of similarity between the performances in 
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question is primarily a function of the methods used to bring about transfer. 
Methods which lead to the formulation of general principles regarding tech- 
niques of procedure are shown to be particularly favorable. 

The last seventeen pages of the monograph are devoted to a bibliography 
conveniently arranged under eleven subheadings. 

University of Illinois Hersert Wooprow 


La quatritme dimension. By H. J. J. Buysm. Brussels, La Rénovation, 
1928. Pp. 128. 

In “‘La vie de l’espace,” the poet Maeterlinck discussed “the possibility of 
finding a solution for the problem of the fourth dimension, not in external 
space, but in man himself, starting with what man imagines to be his ego; the 
necessity for considering time and space as married; and the correspondence of 
the elements constituting the unity of space-time with the elements constituting 
the unity of man: space representing the time in his body, and time the space 
of his mind.”” The present book has for “its fundamental thesis the coérdina- 
tion of these three propositions,’”’ the author being of the opinion that Maeter- 
linck has discovered aspects of the problem “‘which have not been perceived by 
any of his predecessors” in “the marvelous wedding celebrated by space and 
time and to which men of good will are invited.” 

Observing that any attempt to transcend three-dimensional experience in 
extension toward an objective fourth dimension is an attempt to know the un- 
knowable, the author reverses the hypothesis, making the problem one of 
intention or immension, namely that of shuffling off the restriction of the third 
dimension, while retaining memory of third dimensional experience. The 
problem of the fourth dimension thus becomes that of the second dimension, 
that is of the psychology of a post-human or supra-human two dimensional 
being, who differs from the usual resident of hypothetical ‘‘Flatlands” in being 
able to penetrate with consciousness the third dimension, having been there 
before. With the aid of a “mysterious sixth sense’’ and on the basis of question- 
able and little understood psychic phenomena such as telepathy, which in 
agreement with Maeterlinck he regards as “today scientifically acknowledged 
and classified,’ dream phenomena, hypnotism, and “others like the com- 
munication of disembodied spirits which are still matters of debate,’’ the author 
attempts to determine “‘not perhaps what states intermediate between the 
second and third dimension are but what they might be (hence what we might 
conceive them as being).” In brief, the problem of the fourth dimension be- 
comes here as usual the problem of an extra-spatial somewhat. It becomes, 
that is, the problem of ignored and unsolved problems left on our hands by any 
method we may employ, and in that sense is no new mystery. Even the mar- 
riage to which all good relativists have recently accepted invitations, results, in 
the opinion of the reviewer, in designating as space-time a somewhat which has 
no more right to the designation than has the formulation of subjective colors 
in terms of ether vibrations (intuited, subjective, Euclidian space-time) to be 
called ‘red,’ “‘blue,’”’ etc. Unquestionably there is something not in the world 
of mathematics which like “infinity,” really belongs to the world of dynamics 
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and which involves us in peculiar paradoxes when we try to handle it in the 
language of another realm; but nobody familiar with the work of Kant and his 
successors will find anything in this really new. Moreover, the mundane psy- 
chology of three-dimensional beings has interpretations of the abnormal pheno- 
mena, discussed in the present work, in which it thinks at least that there is 
more truth if less poetry. 

Vanderbilt University HERBERT SANBORN 


Psychology (For Reviews). By J. Baar. Introduction by C. J. Warden. 
New York, Globe Book Co., 1928. Pp. vi, 126. 

This book is merely a collection of classified notes taken from the readings 
of a number of current textbooks in psychology. Textbooks themselves are 
usually too brief to do justice to the facts and especially to the theories of 
different investigators, and this condensation of several textbooks is doubly 
unsatisfactory as being too brief to be accurate or useful for anything but to pass 
examinations on the sort of stuff that one has uncritically committed to memory. 
Theories and views of different authorities seem to be over stressed. Most of 
those stated are seriously inadequate and some of them are positively wrong, 
giving a too great emphasis on points that are not of great importance. More- 
over, they are not approached from the standpoint of explaining a group of facts 
or of harmonizing them into a consistent whole; they are given just as bare 
‘views’ evidently to be memorized for examinations. The notes may be helpful 
for one who has read the sources thoroughly, but they are not valuable to others 
as substitutes for reading; on the contrary, they are among the many present- 
day substitutes for real work, which encourage a mere cramming in order to 
appear to be master of what one does not really know. Such ‘aids’ only take 
the student from the valuable sources, or even from the less satisfactory texts, 
and put him into a condition that is worse than if he simply wasted his time. 
The person who has read the sources will doubtless prefer his own notes, or will 
desire to refresh his memory on points that only the sources can supply satis- 
factorily. 

The ‘reviewers’ of the present velume will read under “How We See,” that 
the light rays pass through the cornea, the aqueous humor, the pupil, the lens, 
the vitreous humor and the nine layers of the retina, to stimulate the rods and 
cones; then that impulses are ‘‘sent to the brain” by means of the optic nerve 
whose course is said to be “from the eyeball, through the blind spot, into the 
occipital cortex, the nerve from the right eye going to the left hemisphere and 
the nerve from the left eye going to the right hemisphere [sic!].’”’ The eyes, to 
aid vision, make two main adjustments—accommodation and eye-movements 
(conjugate and convergent). Apparently the visual cortex passively receives 
the impulse and “‘sees.”” Under “What We See”, students will read about qualities 
of visual sensations, complementary colors, laws of color mixing, Purkinje 
phenomena, after-images, and simultaneous contrast. Objects are not mentioned 
at all! Obviously this is neither good introspective nor objective psychology. 
Then after a few notes on color vision considerable space is given to theories. 
That is about the typical treatment, and by no means the worst. Some sections 
are better. But how will study of such books make psychologists of students? 
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The Standard System of Music Notation. By Hartow E. Larne and Aroup 
W. Brown. Ypsilanti, Mich., Standard Printing Co., 1928. Pp. 19. 

This pamphlet describes what is called “the standard system of music- 
notation,’’ and argues for its superiority in the simplification which it presents 
to the learner. The conventional system of music-notation places a heavy 
burden on the student in that he must learn to respond quickly to two different 
clefs—the treble, or G, and the bass, or F, clef—whose differences are rather 
confusing. Itisargued, very reasonably from the standpoint of psychology, that 
this is a great obstacle to musical progress and that with only a slight change 
in the clefs the Standard System of Music Notation is obtained, which results 
in very little loss but much gain in simplicity and ease of acquirement. This 
system involves a twelve-line staff which results from the use of two ledger- 
lines, c and a, instead of one, c, so that the bass and the treble staffs become 
exactly alike, being two octaves apart, and each note thus occupies the same 
place on both staffs. It is pointed out that the change to this standard notation 
will bring about very little inconvenience to present musicians, since most of 
them already know the treble clef; that the new twelve-line staff will not only 
permit of more rapid progress, but that it automatically does away with the 
troublesome problem of instrumentation and transposition. It may be objected 
that this change is unnecessary, so far as the learner is concerned, since children 
are today taught both clefs simultaneously and immediately, rather than as 
formerly only the treble clef first and then later the bass in terms of the first as a 
transposition of it. But learning is usually the acquirement of reactions to 
patterns, and certainly the simpler the pattern the easier the learning, other 
things being equal. This recent reform in teaching the eleven-line staff as a 
single unit is after all only an effort to overcome in a measure the difficulties 
inherent in it. That a simplification like that offered by the Standard System 
should not have received serious consideration and adequate trial earlier is an 
interesting commentary on the slavishness of musicians to their system as they 
find it. 

If the Standard System overcame at once all the difficulties in the present 
system of music notation there could be little doubt of its favorable reception 
by musicians, publishers, and instrument manufacturers. This desirable re- 
form is, however, only partial, as all musicians know. It will nevertheless be 
interesting to see how this extremely valuable suggestion and beginning toward 
a needed simplification will be received, and to note what opposition will be 
brought against it by the elements of conservatism. 


Conflicting Psychologies of Learning. By Boyp H. Bops. New York, 
D. C. Heath & Co., 1929. Pp. v, 305. 

The thesis of this book is that philosophical theory is more important than 
experimental fact for an understanding of the psychology of learning. Theories 
concerning the relationship between mind, or soul, and body are ably and 
critically considered. The conclusion is reached that the substantive mind is 
not a necessary assumption for psychology. The traditional materialistic view 
is also held to be inadequate to the solution of the problem of psychology. 
Watson and Thorndike are considered and certain inadequacies in their views 
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in regard to learning are pointed out. A view of psychology which does not, 
in the opinion of the author, involve the errors of the mind theories on the one 
hand, nor of the crude mechanical theories on the other, is proposed. This 
position is called by the author pragmatic psychology. From the standpoint of 
this psychology education is considered as the development of a dynamic 
individual and not as the imposition of certain habits or forms of response 
upon an essentially passive individual. 

The reviewer recognizes the value of this book, but he fundamentally dis- 
agrees with its major contention. The author says, ““When considered as part 
of a teacher’s professional equipment, psychology is of significance for the light 
that it sheds on the nature of the learning process. To the teacher it is all- 
important whether the learning process centers in habit-formation, or the 
cultivation of ‘insight,’ or the untrammelled development of original tendencies. 
Unfortunately, the choice among such alternative views cannot be decided by 
appeal to experiment. In the end it must rest on a theory of mind, and the 
considerations which determine our theory of mind extend far beyond the data 
of experimentation.’”’ The reviewer believes that by appeal to experiment and 
by appeal to experiment alone are the problems outlined in the above state- 
ment to be solved. Indeed, enough experimental facts are at present available 
to make a decision on some points in regard to the learning process possible. 
The reviewer is at a loss to understand what the “considerations” are, other 
than the facts of observation, upon which the decision in this important ques- 
tion is to be based. 

Professor Bode alleges that from the standpoint of educational practice 
there is no such thing as psychology, there are only psychologies. The reviewer 
would exactly reverse this statement. He holds that for one who is interested 
in educational practice there should be ‘no such things as psychologies, there 
shouid only be psychology. Psychology is a body of observational fact. Such 
facts must for convenience’ sake, it is true, be organized in some systematic 
form. The system, however, as Titchener has suggested, is only an individual’s 
blundering effort to give temporary coherence to the facts of observation which 
transcend the individual. The facts of psychology go on; systems of psychology 
wax and wane. To take but a single example: The facts of learning that have 
been developed by Ebbinghaus and his successors are more important to one 
who is faced by the concrete problem of teaching than is all the speculation on 
the body-mind problem in the works of all the philosophers. As the scientific 
study of the learning process continues the number of established facts will be 
increased. The method that will lead to this advance will be quantitative 
experimentation and not philosophical speculation. 

Brown University LEONARD CARMICHAEL 


The Pedagogical Value of the True-false Examination. By A. W. Cocks. 
Baltimore, Warwick & York, 1929. Pp. x, 131. 

The major problem in this study is the pedagogical value of the true-false 
test as compared with the multiple-choice type. In the course of the investiga- 
tion the author also became interested in two subsidiary aspects of the problem; 
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namely, the most valid method of scoring true-false tests and the possible 
dangers in presenting false statements to students. 

Twenty-six boys in their first year in high school, 26 in their second year, 
and 24 in their third year were divided into equivalent groups on the basis of 
their 1.9. and their m.a. A test, consisting of 50 true-false statements and 
50 multiple-choice questions, was prepared from material in the high-school 
course in physics. (The year in which this material was customarily taught in 
the high school is not stated.) All students took the test, 15 min. being al- 
lowed for each part. Then one group of the boys from each class was dis- 
missed, and the other group corrected their papers under the direction of the 
investigator. In the case of the multiple-choice questions the correct one of 
the suggested answers was merely designated; in the case of the true-false 
statements an explanation was given for the correct answer. The same 100 
items were given in the form of a recall test to all the students one week later. 
A comparison of the results, which are presented in detail for all 76 of the boys 
individually, showed that those who had corrected their papers had profited 
much from the experience, that the “pedagogical value of the true-false test 
is more than 50% greater than that of the multiple-choice when both tests are 
corrected by the pupils” (p. 49), and that “on the whole perhaps there is very 
slight indication that the false statements tend to be retained by the pupils 
as true statements to a greater extent than the true statements are believed by 
pupils to be false” (p. 52). The tests were repeated a month later and produced 
results consistent with those just described. The scoring of the papers seemed 
to benefit the brighter boys especially in the case of the multiple-choice ques- 
tions, but not in the case of the true-false statements. An extension of the in- 
vestigation to the subjects of spelling, algebra, and chemistry yielded data 
analogous to those in physics. 

The investigation contributes little to the literature on the new-type test. 
At least part of the claimed superiority of the true-false test as an instructional 
device can be accounted for by differences in the methods employed in scoring 
the papers for the true-false and the multiple choice questions. The author’s 
findings with respect to the relative harmlessness of false statements agrees 
fairly well with the conclusion of others on this point. No convincing new 
arguments are advanced for the use of the formula S=R-—W in scoring true- 
false tests. The previously published materials on the new-type test have been 
as thoroughly summarized and as critically reviewed elsewhere. 


George Peabody College W. A. BROWNELL 


The Process of Human Behavior. By ManpEL SHERMAN and IRENE CasE 
SuHerman. New York, W. W. Norton & Co., 1929. Pp. 227. 

The title of the book would lead one to expect a rather full and complete 
discussion of the entire field of human behavior, but as a matter of fact it deals 
almost entirely with infancy and early childhood. The experimental work 
upon which the book is based was carried out at Lying-In Hospital, Chicago; 
at the Wesley Memorial Hospital, Chicago; and in the Neuro-Psychiatric 
Clinic of Northwestern University. Some experimental work and clinical 
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experience at the Washington Child Research Center was used to compare 
the reactions of infants with those of older children. 

The authors state in the introduction that, “an objective and biological 
approach to the study of human behavior is imperative.” This is a very whole- 
some point of view to take and if persistently pursued should result in valuable 
data on the many problems of human conduct and behavior. 

The first two chapters are devoted to the growth and significance of the 
nervous system. Nothing new or original is added in these sixty pages. In the 
third chapter the first human responses, of the sensori-motor type, are dis- 
cussed. The authors seem to take the position that all codrdinated activity 
grows out of early random activity as a result of experience and learning through 
constant stimulation. “The growth in adequacy of both the reflex and sensori- 
motor reactions, however, is related so closely to the amount of stimulation 
the infant receives that the existence of a developmental process similar to 
that noted in any act of learning seems evident.” This is representative of the 
authors point of view throughout with respect to intelligence, emotions, and 
personality. In Chapter IV the authors say that “the first signs of intelligence 
in the newborn infant are manifested in sensori-motor responses, and the de- 
velopment of intelligence is directly related to the development of these re- 
actions.” Perhaps the most important part of the book is the chapter dealing 
with the observation of emotions. Through extensive experimentation with 
motion pictures of various emotional reactions of normal infants as well as 
through the observation of infants in the nursery, the authors demonstrate the 
inability of people to differentiate between the various emotions. The re- 
mainder of the book is given to a consideration of the nature of the emotions, 
the development of personality, and personality and social behavior. The 
proper kind of environment and training is made the sole bases for the explana- 
tion and control of these various processes of human behavior. 

The book, in the opinion of the reviewer, is too dogmatic and uncritical to 
be of very great importance to the science of psychology. It seems to him 
that the experimental data are used merely to illustrate certain preconceived 
points of view. 

Peabody College L. W. ALLIson 


Youth and the Good. Anon. School Betterment Studies, Vol. 1, No. 2. 
Pittsburgh, Henry C. Frick Educ. Com., 1929. Pp. 76, 

This bulletin is described as the report of an “experiment . . . to further 
test the soundness of the following hypothesis: Youth, of the high school age, 
is more susceptible to the influence of ideals than are persons at any other 
period of their lives. The higher the ideals the more strongly they grip boys and 
girls in their ’teens, and the more tenaciously are they held” (p. 9). The study 
is, however, no experiment at all in the scientific meaning of the term. It does 
not establish the special susceptibility of high-school pupils to moral educa- 
tion, nor does it prove their peculiar preference for the “higher” ideals. 

Three speakers of national reputation addressed 10,000 students in ten 
Pittsburgh high schools. These students were then “asked to submit a brief 
account of their feelings and thoughts’ during the addresses. Of the total 
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number of papers thus collected, 925 were analyzed. The results are reported 
first in a series of summary paragraphs. For example, 61 students frankly 
stated that they had expected to be bored, 93 were given credit for “an almost 
uncanny degree and correctness of perception of the personality of the various 
artists,” 295 spoke of various technical excellences in the addresses, 90 wrote of 
the use of the “leaven of humor,” and so on. The last 25 pages of the bulletin 
are devoted to excerpts quoted from individual papers to illustrate the nature 
of the students’ comments. The general nature of the report can be inferred 
from the above quotations as well as from the liberal use of such terms and 
phrases as “little less than miraculous,” “source of gratification and tremendous 
encouragement,” ‘‘remove all ground of the fear for the intellectual and moral 
status,”’ “hidden gold,” ete. The complete absence of controls, of measures of 
reliability, and the like constitutes further evidence that the problem was 
approached in a popular rather than a scientific manner. 


George Peabody College W. A. BROWNELL 


Psychologie der Arbeitshand. By Fritz Giese. Berlin, Urban & Schwarzen- 
berg, 1928. Pp. viii, 325, 166 illustrations. 

The psychology of the hand at work is practically a new field so far as the 
behavior aspect of the processes involved are concerned. It has, of course, been 
studied somewhat in connection with other lines of investigation, like penman- 
ship. The World War gave a great stimulus to scientific work in this field, 


particularly in as much as many disabled soldiers were obliged to take up new 
lines of activity whether with artificial hands or with hands that were disabled 
by cerebral injuries, and others had to regain normal controls that had been 
lost. Theimportance of investigations in this branch of psychology was forced 
on the author while he was serving as military vocational counselor in the war 
and also as director of the laboratory for persons with brain injuries in Halle 
(from 1919 to 1923). The present monograph seeks only to bring together the 
various methods that have been employed. It does not attempt to present a 
synthesis of results or a consideration of underlying theory. Norms, reliabilities, 
and intercorrelations of different performances are not given, the consequence 
being that a critical evaluation of any method used is not yet possible. 

It is an interesting thing to consider that the lines of activity of the hand, 
and also the degrees of proficiency of such activity, are functions not only of the 
peculiar anatomy of the individual or group, but also of the “culture area” in 
which the individual operates. How much is the playing hand, as compared 
with the working hand, under the influence of the cultural background of the 
group? To what extent do differences in social strata affect the performances of 
the working and the playing hand? The hand activity is obviously a social 
not an isolated datum. The hand working alone is also quite a different prob- 
lem from the two hands working in coéperation; in the latter case one hand 
usually has certain dominating tendencies over the other. Racial and genetic 
problems loom up at once as promising lines of study and as related more or less 
closely to the evolution of the hand from anthropoid and earlier background. 
There is also the ontogenetic development of manual activity and its decadence 


BOOK REVIEWS 495 


in old age. Most of these problems are only suggested. It is necessary first 
to get at the more direct psychological study of the various activities of the 
hand, so as to develop methods and data for attacking the other problems. 
The investigation of the hand at work must and can be carried out in this 
fundamental way without any immediate application in view; but the pheno- 
mena to be investigated are in the actual activities of the hand at work not in 
artificially produced situations. 


The large variety of topics covered range from the tying of knots, the use 
and operation of the various parts of artificial hands, etc., to such performances 
as violin playing, modification of handwriting in hypnotism, hand positions in 
massaging, and expressions of the hands in finger languages. Various per- 
formance tests of skill are included, together with numerous illustrations of 
apparatus and positions of the hands and arms. 

A book of this sort is necessarily superficial in its handling of any particular 
subject included in its wide range, and it is to be noted that the hand cannot 
be treated without the inclusion of various postures, bodily activities and even 
the more abstract mental operations. J.P. 


Human Behavior. By Watter S. Hunter. Chicago, Univ. of Chicago 
Press, 1928. Pp. x, 315. 

The primary interest in the present volume lies in the fact that it represents 
a decided change in viewpoint on the part of the author since the first edition 
was printed under the title General Psychology. It therefore suggests a pertinent 
question concerning the general trend of psychology. In 1919 Hunter wrote, 
“From the theoretical standpoint our position is one of a combination of be- 
haviorism and structuralism. I see no need for forcing the subject-matter into 
one or the other mold. Neither is large enough alone. Psychologists study 
both consciousness and behavior that does not involve consciousness.”’ In the 
revised book he writes, “the subject matter of anthroponomy (the writer’s new 
name for psychology) is behavior.”” “By behavior is meant the muscular and 
glandular activities of the organism.” It is interesting to ask how far this 
change of attitude is spreading among psychologists. 

This question implies a deeper problem. Supposing that this change of 
attitude is becoming general, does it bespeak a development of psychology in 
the direction of natural science? Does the description of psychological pheno- 
mena in terms of muscles and glands give us an adequate statement of them? 

It is well known what often happens when an attempt at such a description 
is made. The nervous system is endowed with properties and functions that 
take the place of psychic states. What we have then is clearly a verbal trans- 
formation of something that appears objectionable into something more agree- 
able, though hardly more scientific. So the question arises whether the descrip- 
tive and explanatory demands of science are met by such a procedure. 

Does there really exist a ‘‘connection of neurons, such as underlies fear or 
anger?” Just what is the nature of the fear or anger under which this connection 
lies? Although we may agree that psychology profits from turning away from 
“mysterious elements which cannot be verified by science,”” we wonder whether 
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the reduction of psychological phenomena to muscular and glandular activities 
does not create a demand for such scientifically inverifiable elements. 

As we have already indicated, Hunter desires to replace the term psychology 
by anthroponomy. It is interesting to note that according to this terminology 
animal psychology becomes phyologenetic anthroponomy. 


Indiana University J. R. Kantor 


Die Psychologie der Leibesiibungen. By R. W. Scuutre. Berlin, Weid- 
mannsche Buchhandlung, 1928. Pp. xiv, 120. 

This monograph advances a theory of bodily exercise which departs from 
the usual concept of practicing only certain systems of muscles in the human 
organism. It stands in its position midway between the idea of athletic exercise 
whose aim is greater and more efficient control of the body and the various 
forms of eurhythmics which emphasize more adequate expression of thoughts 
and feelings. Starting from the hypothesis of a psychophysical monism akin 
to the double aspect theory of the mind-body relationship, it emerges with a 
discussion of exercises that are adapted to the psychophysical requirements of 
the individual as well as to the generalized forms that are more suitable to the 
race. There are certain rhythms which fit the mind as well as the body. The 
writer consequently deplores the practice of formulating the athletic training 
of women according to the standards adapted to the male body and mind. The 
discussions are very lucid and in most instances are clearly inspired by a mental 
attitude that is in keeping with modern psychology. Even such phases as 
introversion and extraversion are brought to bear on the problem of mind-body 
exercises. The chapters separately discuss such questions as the teleology, 
biological development, psychophysiology, and mental motivation of the bodily 
movements. Other topics are: phylogenetic, ontogenetic and historical mental 
growth, Struktur, systematic and educational psychology as applied to and 
illustrated by athletic exercise. Appended to the book are a rather thorough- 
going bibliography and some forty pages of plates illustrating various forms of 
exercises, and many ingenious types of apparatus, not a few of which would be 
very serviceable in the general psychological laboratory. 

University of Iowa CurisTIAN A. RucKMICK 


Aids to Psychology. By Joun H. Ewen. New York, William Wood & Co., 
1929. Pp. vii, 166. 

This book, by an assistant medical officer in a mental hospital, is based 
chiefly on a few standard English and American psychology texts (some of 
them rather old), and its aim is to offer students a means of rapid review. It 
attempts especially ‘‘to emphasize those points useful to students studying for 
a diploma in Psychological Medicine.’”’ The 24 short chapters are all on topics 
of traditional normal and abnormal psychology, beginning (after an introduc- 
tion) with Body and Mind, except that the final chapter of 3 pages is on In- 
telligence and Intelligence Tests. The point of view of much current English 
psychology, with early emphasis on consciousness, cognition, conation, apper- 
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ception, etc. is emphasized. Each chapter consists usually of classifications 
and short uncritical summaries, definitions, distinctions, synopses in the 
form of tables, etc. ‘The Instincts” are thus tabulated as to name, related 
emotion, goal, etc. in a 4-page summary. Another 2-page table gives a similar 
synopsis of various forms of action. Here again instinctive action forms one of 
the regular classes, simple reaction, reflex action, automatic action, habit, and 
impulsive action being other classes. Imitation is treated in a whole chapter 
and is described as ‘“‘a conation which seeks satisfaction in the imitative im- 
pulse itself” (p. 113). McDougall’s view is prominent throughout. There are 
no references but usually the authority is given in parenthesis. The little 
volume is of convenient size, and is compact and very clear; but it will certainly 
conduce to cramming on old terms, classifications, etc. Its assumed purpose, 


however, is to aid in review, not to serve as a text. 
J.P. 


The New Citizenship. By Szsa Etprince. New York, Thomas Y. Crowell 
Co., 1929. Pp. 349. 

The mind of the citizen is the product of numerous environmental forces not 
now under control. In consequence citizens are not sufficiently interested in 
politics and government. They suffer without knowing the mechanism which 
causes their own hardships and handicaps. Also democracy is failing. These 
forces surround the individual in his home, his childhood, his school and all his 
relationships during growing and adult years. 

Adults are the important source of influence in making the minds of children, 
who will presently be the adults. To give to children a better direction of 
interests in the principles of good government, the author proposes an organiza- 
tion of the rank and file of citizens in community centers. Several experi- 
mental centers might first be established in order to test the question of the 
possibility of any democracy. But taking the answer for granted, the author 
proposes a wise selection of leaders who shall vivify the opportunities and 
obligations of citizenship to the mass of citizens so that they may develop in 
their children the proper interest in the principles of good citizenship and good 
government. We should thereby take additional steps toward the new citizen- 
ship. 

There is much that is interesting in this discussion of ideals. The difficulty, 
which the author foresees but does not answer, however, is, how to secure an 
altruistic cooperation from any considerable number of citizens, and especially 
how to secure an agreement among them. 

New York City Artuur H. SuTHERLAND 


Research in the Social Sciences: Its Fundamental Methods and Objectives. 
Edited by Witson Ger. New York, The Macmillan Co., 1929. Pp. x, 305. 


This is a series of lectures given in the University of Virginia under the 
auspices of the recently established Institute for Research in the Social Sciences. 
The chapter headings and the lectures in order are: Sociology, by Robert E. 
Park; Economics, by Allyn A. Young; Anthropology, by Clark Wissler; 
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Statistics, by R. E. Chaddock; Psychology, by R. S. Woodworth; Jurisprud- 
ence, by Roscoe Pound; History, by Arthur M. Schlesinger; Philosophy, by 
John Dewey; and Political Science, by Charles S. Beard. The sub-title indi- 
cates the general nature of the treatment of each subject. The lecturers on the 
several subjects were selected by the corresponding departments of the Uni- 
versity. This book constitutes the fourth volume of its kind published in 
America since this series of lectures was projected in 1926, during which period 
several other very significant deveiopments in this country have taken place in 
the way of coéperation and mutual inter-stimulation of the various social 
sciences. With two or three exceptions, very little is given in this volume in a 
definite way as to “fundamental methods,” thus reflecting, probably, a chief 
defect in this group of scientific endeavors at the present time. Most of the 
lectures, however, afford valuable suggestions and insights as to the principal 
research leads in the fields which they cover. To specialists in any one line 
there is probably very little that is new in the book, but even the expert may 
be interested in the presentations by leaders in lines related to his own. Some 
of the lectures are verbose, indicating little specific preparation on the part of 
the lecturer, although at least five of the chapters indicate very definite lines 
of growth and problems in their respective fields. 

In general, psychology is recognized as of fundamental importance in social 
science work, but, of course, its possible, specific contributions are not clearly 
seen. One lecturer, making the point that little is yet known in the general 
field of the social sciences, plays up rather facetiously the differences of mere 


opinion among psychologists as to the relative importance in behavior of 
factors like heredity and environment, neglecting the technical methods em- 
ployed. He seems, also, to suppose that ‘intelligence’ is largely an arbitrary 
factor. 


A 


Studies in the History of Statistical Method: with Special Reference to Certain 
Educational Problems. By Hreten M. Waker. Baltimore. Williams & 
Wilkins Co., 1929. Pp. viii, 229. 

A chapter is devoted to each of the following topics: The Normal Curve, 
Moments, Percentiles, Correlation, The Theory of Two Factors, Statistics as a 
Subject of Instruction in American Universities, and The Origin of Certain 
Technical Terms Used in Statistics. There is an appendix of a page and a half 
explaining that catalogues of the following universities were studied and stating 
the method used: Chicago, Clark, Columbia, Harvard, Illinois, lowa, Michigan, 
Pennsylvania, and Yale. Data from this examination of catalogues were used 
mainly in the discussion of the sixth topic mentioned above. 

In most chapters there is a brief discussion of the leading contributions to 
the development of the topic, with references both in footnotes and occasionally 
at the end of the chapter. The chapter on The Theory of Two Factors contains 
only some of the more important references, annotated. There is no other dis- 
cussion. The tracing of statistics as a subject of instruction in America is 
admittedly neither complete nor entirely accurate in certain details, but a 
valuable nucleus around which further work may be done is afforded. Much 
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careful work has been done by the author, including extensive correspondence 
and conferences with numerous workers in statistics in various university de- 
partments from mathematics to agriculture. In the last chapter one finds 
references and notes on the origin of such terms as accomplishment quotient, 
coefficient of alienation, coefficient of variation, homoclisy, index of reliability , 
etc. A bibliography of 29 pages is given. 

P. 


L’intuition, la matiére et la vie. By N. Lossxy. Paris, Félix Alcan, 1928. 
Pp. 179. 

This collection of three essays, translated from the Russian by M. Exem- 
pliarsky, contains the exposition of a dynamic theory of matter and a vitalistic 
theory of life developed from the platform of an intuitive theory of knowledge. 
“All knowledge is realized in the consciousness of somebody” and has for its 
distinctive characteristic the codrdination of subject and object. Rejecting 
the views of correspondence and of construction, the author maintains that 
truth is attained when consciousness takes ‘‘possession’”’ of an object, so that it 
is ‘present in consciousness,” not as any sort of phenomenon, but literally. 
Truth and the object coincide or are identical, a tree, for example, being ‘‘im- 
manent in the consciousness of the subject”’ but ‘‘transcendent with respect to 
the conscious subject.”” This relationship between subject and object is neither 
spatial nor temporal nor causal, but “purely theoretical,” so that the object 
itself belongs to the trans-subjective world and may have a non-psychic or 
material existence. The pre-conscious coérdination of subject and object is, 
however, not intuition, but only the preliminary condition for consciousness 
and knowledge, or the possibility of the “act of intuition.” The objectivity of 
the judgment is guaranteed for the author by the fact that the objective side 
of knowledge consists of an object (a maple leaf), a content (yellow), and the 
relationship between them, that is, subject, predicate, and their necessary 
connection. On the basis of this view of knowledge there is developed an or- 
ganic conception of the world not essentially different from that of Wundt and 
other voluntarists, although it is worked out with reference to more recent 
physical views. While agreeing with most of the results obtained, the reviewer 
holds that some problems, notably that of validity, are solved in advance by 
an “intuition” which is doubtless itself still somewhat problematical. 


Vanderbilt University HERBERT SANBORN 


The Questionnaire in Education: A Critique and Manual. By Lronarp V. 
Koos. New York, The Macmillan Co., 1928. Pp. vii, 178. 

This is a somewhat superficial and external analysis of the questionary in 
education, based upon investigations in seven educational journals and two 
monograph series. The book is an inquiry into the efficiency of this method of 
investigation, and is also planned to serve as a manual for investigators using 
the method. (Let us hope that it will not tend to increase the number of in- 
vestigations by the questionary method!) There is little in the book of interest 
to psychologists, except the very high percentages of investigations still carried 
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out by questionaries in the different divisions of education. The author is 
somewhat, but not sufficiently, critical of the method as a means of getting data 
in education. While he advises that other methods be used in all cases to 
which they are applicable, he probably fails to impress the student in education 
sufficiently with the fact that many ‘researches’ by the questionary method 
are not worth carrying out. One reason why progress has been so slow in 
education, as compared with the experimental sciences (including present-day 
psychology in some of its branches, at least), is doubtless that investigators 
are too anxious to get results quickly and so resort to poor methods. Fourteen 
recommendations relative to the use of the questionary method are given in 
the last chapter of the book, and the recommendations adopted in four large 
psychological laboratories, and published by Boring (this JourNaL, 37, 1926, 
632-633) for persons who receive questionaries, are quoted. No adequate inquiry 
into the selectiveness of respondents to questionaries is made, and the treatment 
of the validation of data obtained by this method is superficial. The reviewer 
believes that an article could have incorporated the main substance of the book. 


The Unique Status of Man. By Hersert Witpon Carr. New York, 
Macmillan Co., 1928. Pp. 216. 

A course of lectures delivered before the School of Religion of the University 
of Southern California: Chap. I, The theological form of the free-will problem; 
II, The metaphysical form of the free-will problem; III, Empiricism and the 
rise of the idea of a natural religion. 

Professor Carr indicates at the end of each problem how the metaphysical 
and religious thought of the time is related to free-will. ‘“We (from Hume) may 
see in it almost a prophetic anticipation of that complete divorce of science and 
religion which will distinguish the new materialism.” (The concept of free-will 
arose with Christianity. “It was through Christianity that the idea that the 
human being is actually free came into the world. According to Christianity, 
the individual as such has an infinite value as the object and aim of divine love, 
destined as mind to live in absolute relationship with God himself, and have 
God’s mind dwelling in him.” This book should interest those dealing with the 
psychology of religion. 

Ohio State University A. P. Weiss 


Fitness for Work. By T. H. Pear. London, University of London Press, 
1928. Pp. 187. 

In this small volume of six chapters Professor Pear presents in a novel 
manner certain interesting phases of modern applied psychology. 

In the first chapter he carefully distinguishes by definition between such 
concepts as capacities, abilities, skills, and motives. The relationship between 
each of these concepts and habit is considered. The term habit is not used by 
the writer in the inclusive sense so common in America. He says, indeed, 
(p. 48) “‘A first class automobile driver’s adaptive behavior in traffic makes the 
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ordinary amateur look like a bundle of habits which some pessimists declare 
man to be.” The author similarly develops a verbal distinction between habit 
and intelligence and between intellect and skill. 

The réle of motives in work and play is next considered. Motives are held 
to issue from a variety of human dispositions, many of which are considered at a 
verbal rather than at a physiological or psychological level. The nature of 
laziness and the psychological aspects of work are considered in turn. The final 
chapter considers the problem of whether or not industrial skill is worth while 
in English society as it is now organized. The nature of the problem raised in 
this chapter is one of value. Most of its pages are therefore out of the strict 
realm of psychology. In its own right, however, the political and social analysis 
is interesting. 

The volume is written in a brilliant style. It is well indexed and of real 
value to all those who are interested in the broader aspects of applied psychology. 

Brown University LEONARD CARMICHAEL 


Des vérités éternelles chez Descartes. By Emme Boutrovux. Paris, Félix 
Alcan, 1927. Pp. 146. 

The volume is made up of an introductory exposition of Boutroux’s philoso- 
phy by Leon Brunschwicg and the French translation by M. Canguilhem of 
Boutroux’s thesis in Latin on the eternal verities. This thesis “had a decisive 
influence on the destinies of French thought” in so far as it did away with 
“the a priori concepts of an illusory positivism and a systematic empiricism.” 
The discussion of Boutroux’s philosophy is taken up under the three captions: 
The Philosophy of History and History; The Philosophy of Science and Sci- 
ence; and Dogmatic Rationalism and Reason, in all of which Boutroux’s em- 
phasis on the individual and contingent, in opposition to an extreme Hegelian 
view, is clearly pointed out. 

Just as the esprit de corps tends to prejudice the proper development 
of individuals, so the esprit de systéme tends to denature and pervert ideas, 
retaining or emphasizing, in given philosophies, merely those ideas which fit 
into some preconceived scheme. Thus Socrates is taken to be preéminently 
a logician instead of the ethical philosopher Boutroux considers him to be. 
In the second part of the volume Boutroux interprets the philosophy of Des- 
cartes from this same point of view, finding him to be much more than the 
philosophical exponent of mathematics and physiology he has sometimes been 
thought to be; but into the details of this the reviewer cannot go here. 


Vanderbilt University HERBERT SANBORN 


An Analysis of the Downey Will-Temperament Test. By Ricnarp 8. Unr- 
BRocK. New York, Bureau of Publications, Teachers College, Columbia Uni- 
versity, Contributions to Education, No. 296, 1929. Pp. 78. 

This study is divided into two parts: an historical part in which Uhrbrock 
summarizes the work that preceded and led up to the formulation of the Downey 
Will-Temperament Tests; and an experimental part in which he reports the 
results of his own investigation with 151 junior high school boys. 

Vassar College Lovisa C. WAGONER 
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The New Leaven: Progressive Education and its Effect upon the Child and 
Society. By Sranwoop Coss. New York, John Day Co., 1928. Pp. x, 340. 

A rather detailed account of the principles and methods which are being 
worked out in certain private schools of America is given here. While the book 
includes much rather frank propaganda, it should be of some interest to edu- 
cational administrators and to intelligent parents. It has but little direct 
bearing upon the field of psychology. 

Institute of Child Welfare Fiorence L. GoopENovUGH 

University of Minnesota 


Exercise Manual in Statistics. By K. J. Houzincer and B. C. MrtcHe tt. 
Boston, Ginn & Co., 1929. Pp. v, 160. 

The authors have prepared a manual to supplement the usual text in sta- 
tistics in order to furnish the necessary materials for much more extended 
practice in calculations than the ordinary text affords. The problems, gradu- 
ated in difficulty, are of many varieties, such as computation of measures of 
central tendency, variability, correlation, etc.; construction of graphs (including 
curve fitting); and problems involving the use of tables. The exercises deal 
almost entirely with data derived from mental, educational, and anthropo- 
metric measures. 

Cornell University Frank S. FreEMAN 


The Inferiority Feeling. By Witu1am S. Wats. New York, E. P. Dutton 
& Co., Inc., 1928. Pp. 381. 

This book is written for the general, lay reader, and follows Alfred Adler in 
emphasizing the important ramifications of feelings of inferiority in the develop- 
ment of character and the determination of happiness or unhappiness in every- 
day life. It comprises sixteen chapters, dealing respectively with topics as 
follows: The Inferiority Feeling, Influence upon Life in General, Complex and 
Conflict, Mental Adjustments, Overcompensation and Undercompensation, 
Introverts and Extraverts, Sources of Inferiority Feelings, Other Sources, The 
Way Out, Combating Inferiority, Getting Along with Others, Decision, 
Sensitiveness, Personal Appearance, The Sense of Guilt, and Courage. Its 
bibliography contains references to only eighteen books and three magazines. 
If relative importance, for the author, is indicated by relative space, the sources 
of inferiority feelings and of complexes is his most important topic. The 
sources or causes range from inherited physical and mental defects, through 
acquired ailments, to the complexes of one’s parents, social ridicule and un- 
favorable contrasts, favoritism, harsh and inconsistent and too indulgent 
methods of correction by parents, and over and under attention to children by 
parents and guardians. Like most books in abnormal and child psychology, it 
lays down no mathematical, or otherwise definitely determined, threshold, 
standard, or helpful dividing line between injurious and beneficial measures to 
be adopted by parents: the parents are condemned for too much and too in- 
dulgent [sic] love and attention; likewise, they are castigated for harshness, and 
for inattention and neglect. Where does the one leave off and the other begin? 
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The author, however, cautions us that the inferiority feeling is seldom, if ever, 
the sequel and development from merely one cause, and holds that it is the 
subject’s attitude toward his real or imagined infirmities, rather than these 
infirmities themselves, which is in essence the complex or the more direct 
counterpart of it. Like most Freudians and psychoanalysts, and more lately 
conditionists, the writer attempts to trace inferiority feelings and complexes 
back to their inception in and development from incidents of childhood. 
While his book contains nothing essentially new in content or point of view, and 
is of little value to the psychologist, it may be read with profit by the laity. 


University of Oregon H. R. Crostanp 


The Psychology of Personality. By P. F. Vatentine. New York, D. Apple- 
ton & Co., 1927. Pp. xi, 393. 

The author discusses in this book methods of measuring and controlling 
personality, which he defines as “the sum total of one’s habit dispositions.’ 
While granting that the present fund of knowledge regarding personality is 
meager and incomplete, he nevertheless maintains that a certain amount of 
control may be exercised over the development of personality. 

The book is primarily for the layman. It is interestingly written and is 
very readable. The professional psychologist, however, will find little if any- 
thing that is new within it. 

University of Iowa W. G. Prersen 


De la nature affective de la conscience. By D. BeRTRAND-BARRAUD. Paris, 
J. Vrin, 1927. Pp. 155. 

The thesis of this book is that thought is fundamentally affective rather 
than rational. The book is well written, and includes an interesting discussion 
of dreams. Unfortunately the terminology is psychologically vague and the 
data adduced in support of the thesis are for the most part retrospective re- 
ports by the author himself or statements culled from the belles-lettres. 

Harvard University J. G. 


Progressive Scholasticism. By Grrarpo Bruni. Translated by John S. 
Zybura. St. Louis, B. Herder Book Co., 1929. Pp. xxxviii, 185. 

This is a translation of the author’s Riflessioni sulla Scholastica (Rome, 1927) 
which has been revised and enlarged for the benefit of English readers. De- 
spite the fact that the book deals with aspects of mental life of interest to 
psychologists, the general method of treatment adopted makes it of little 
value to them. 


The New Morality. By Durant Drake. New York, The Macmillan Co., 
1929. Pp. 359. 

This book is simply a popular treatment of the subject considered, and 
has little of real value for psychology. 

Peabody College 8. C. Garrison 
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504 BOOK REVIEWS 


New Stanford Achievement Test. By T. L. Ketuny, G. M. Rucs, and L. 
M. Terman. Yonkers, World Book Co., 1929. 

This is a revised form of the Stanford Achievement Test of 1925. The 1929 
revision consists of two primary examination forms (grades 2-3), two ad- 
vanced examination forms (grades 4-9), with directions for administering and 
scoring each, and a guide for interpreting. 

Cornell University Frank S. FREEMAN 


Fortschritte der Sexualwissenschaft und Psychoanalyse. By WitHELM 
STEKEL, and thirteen collaborators. Leipzig, Franz Deuticke, 1928. Pp. 195. 

This collection of sixteen papers dealing with psychoanalytic topics is 
published as a Festshrift in honor of the sixtieth birthday (March 18, 1928) of 
Dr. Wilhelm Stekel. The contributors, in addition to Dr. Stekel, who has three 
articles, including the opening one on Fortschritte der Traumdeutung, are the 
following: Anton Miszriegler, E. Gutheil, Samuel Lowy, Max Friedemann, Hugo 
Sonnenschein, E. Bien, Ernst Rosenbaum, Sandor Feldmann, M. Lachtin, E. 
Tremmel, B. van Tricht, 8. Plahner, K. G. Heimsoth. 

University of Illinois HERBERT WoopROW 


Education of Mentally Defective Children. By Attics DrscorupREs. 
Translated by Ernest F. Row. New York, D. C. Heath & Co., 1928. Pp. 313. 

After a brief discussion of the methods employed in distinguishing normal 
children from those requiring special class training, the author describes in a 
few pages the types of classes and schools established for defectives, the train- 
ing of teachers of special classes, and the social consequences of special class 
training. By far the major portion of the book is devoted to an analysis of 
methods employed in teaching defective children handwork, drawing, speech, 
reading, spelling, and arithmetic. There are also chapters dealing with the train- 
ing of the sense-modalities, attention, and physical and moral development. 
The volume is valuable chiefly for its detailed description of methods and mate- 
rials employed with success by the author herself in her own classes of defective 
pupils. It should prove to be a suggestive and stimulating handbook. 


Cornell University Frank S. FREEMAN 


The Mechanics of the Mental Life; an Introduction to the Study of Physiologi- 
cal Psychology. (Russian). By N. A. Kasanov. Moscow, 1928. Pp. 160. 

According to a comment made by the author the book seeks to establish 
a neural basis for social and moral conduct. The author believes that the 
method of conditioned reflexes here offers a useful approach to the functions of 
the cortex; a method capable, as he thinks, of showing that social and ethical 
conduct is as inevitable under certain conditions as is the secretion of saliva at 
the sight of tempting food. Although of different orders, these phenomena are, 
he contends, of the same nature. One of the chief topics in the book is the 
evolution of the more complex emotions, and especially of the social emotions. 

M. B. 
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